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f5I«((l»55 ?5T®«nC*^ I 3^f5f*fl*®, ^f*I^-f5[*tfFv5, 

j5n5r-f3ptn»^ 2i^« 'Sff^ i ^ 

<pn«ifl ?Tb« 3C»^ iivscwH ?ii<j><i<i ^an i 

csmM^ 2 RTC*f EfRT ?n?r, i?f w ^ 

*r!sif‘f^ ^QTf Mwtf ^ 5?i 2fi?r ^ ^ 

^ ‘»\:^ c^iRi c<p]OT str^ >r^f^ 5 C?r:5 ; 

a|<w ^aRlg ^^<t>M‘1*l Csra^T^IM ^ff?rK?r ^’3 2Pn«I 
‘m'S?n TO I »a^ 5j;;>T®h?%iTO sf^ic^ srctn 'liiittwi ®r f;^#o- 

»rp?r-2R^^ TO -m'3?r[ to,— sw, arf^, sralfs, 

^EI%, TO*F, CTO, '*Tin*(?', ^IPT, 

TOsftf^, SRT <3 1 ifl'OT TO TO ®rK5, ^a'C'R t®r)|T'fi<l- 

*n^ ^ tT^^snni ^c?ic5 1 jt;;^ ?rf5^ 

^CaCW, C?!^ “V^ W ^ *fP5-£fTOt^ TO TO I 

3W, 5ra%, ^STO f^TOS ; ‘WTS, 

f3=P*n^ 'TO' I TOToI?, 'oFEPTO S'flo 

frptfpvs I TO< f^*l ic.''s?i ?I^TO5?I ■n*«a I 

'TO' c®ji:^^>( ^IsF acTO >i*-'»<5, wnt'a? 

f’T'tnc^ c^ aro TOto^ a^gmcro cro^Rf toti 

sn, 3 i; 5T ‘si'iTO^r cro 'sjroa^ 1TO?r 

ERIC'S aiTO I 

^n^CTO, TOTOf^ ^ a^roTTOfefi, 
a^ TO^W 5^, ^sirf's, f^*fT- 

c*^ ^5R ^r^iTa 5 c?ic 5 I ?nTO^, ^toto;?: -q toi- 

«Rr5 aff'a '61'IIWI TOJ «|j!5»i«f^|,i ^s^s; 5sij^5»|i>a aT5n% 

w TO*^ a;;!^ ^ i 


«KC^ « smi 


ta?i^ «i«’IT't!?) OTfr»tfs5n^ i stsr &m?i 

■t<6sH' W 5?!, awc^ ‘C^’ <pn 

sr?r (5foi ctw ^ ^ ^ ®n^*i ^ i 

Efsw 5paf *w<:*?cw -iw;(;‘f*n?i 

irctfi y^T<«w ktfRR I 5po T ^!:? TC* i ^rcsr »f«if^'^ 

3Rr—>i4,ai"*i'^^j I 

I 

5PI3 ¥*1 ^wra 5?fc»n 

JiiLai’‘^i'1<i t;erin«T<^'5!Ml -o »n*i‘T^i^ 1 

ait,a f5^*r^ §nra —saws; c^r 

^ ^ii?r CTi^ 

^ a^aiM ^ ■=i;Tat^r1? csra,^i«i<ii 

few^iTi^ ^ I ^T?RT^*t 3*Ri^ a;%it*jj 

at(C’'!i7:w ^ irra 1 

sfaiw: whi<p ;?ra^aiww 'HitciibHi 

<Rif^ I isrgii ^srai^ Tj^gj^; 7r+'5ra^T=ai^, 5T‘Bic?rj 3ic«3; ^titr- 
3fv5 ^af si'BTT^ 5R:«3 prf'o I ?FT'^ ’T'BI^ 51C«3 ^’?( ? 

>i;(7f'i 5r<0ji:^ tj^s^ ■ar;taR% “nf^ rm 1 ’iHR’fra 

pRiiosiwra <pi^I^*fR I 

^ ^WRT7I (Hercules) “fl^- 

^3 5C® ®Rf*f >)^C*f<l R'BN-^ara 

f(Rs^K3'5 sif»bSJ^3 t(^'eH3>fl*Jian (Draconis or Thuban) 
I ^WsrC'-vK -^re 5:wT^ ^ 5 ?:^ 

aii>^5W3»smra \3iiiiaii^4L spii i'<cy ■^f:;faRl!i 

C»ra,«15f<M 1 SKC’^CW sWRRfw CTsI,nb]4'<M< 

ap^ aK'^ 1 


aK’'^C«f? apfwT n'l?5(5aif*I<P CV|^,«l’»l*iS^ 

‘aiiE^’ sm I c^-'Sfji<'«T ^Tsrrawra ^ 





‘^srrfsi ^r*Pi traroi’ ^ ; 

ifi^f act)NsM^fl>frara 'f'R ’sfm- 

<MgilH ?n«fff^-?rRra*T ufeo i ■!‘j:pf 

^*T?i epsi ^ffw;*iT sf^st ; 

‘^c*TT iistfe^f ^ ^?jf aj5^ i^ni;- 
\siwT fei f5f*ra?r?ft raiiT'^R'f’t't gn:^ 

i^Fcsr '«i(;^’ Ri^r fifrafe^Fr, *f5m- 

cil'l,'0l'l<r>l a^Fol^T^ 'il t^mprt ^ arHC^I'S ?5|»RT- 

T^nnfsic® c'iMW'a 'M\£i1vs4iw<j CT<,''5r<i^ sxe^fmrara 

Tsi*t^1?j ‘ai;^’ ksaerK sfTC^ I 

(Draconis) ia?r ^«‘»t ^ (Ttmljan) sn5t fcTalTo 5TII 


^l<J>H*r^ fw^,BC^<5 n?*bM’®l£^f?r SfCBWWiWTffm 

(Draconis) arfs ?:i^Tra ^ii^sc*rraTi\ 'gc*i^ ^-^sra; ^- 

f^ef I ^srssaf^ ©f^*tc*iT z^r^ -an;^ ®to 

i^af ^f-pra; S^-f¥f;KM T*PVTra' 

SI,<l'Ol']i?I {Alpha Ursa Minoris ) I 

^i^sri^ iiispc»fT ^iN»( n:j7f ^ csra; aara ai^e^if^as:- 

ar£^ Riiii'va<i i gjMnf?RT<^ f?c^ i 
ireaa;^ ^ (Orion) i?R fptpTCwm ’imto i 

W5JITF<I C^I aKCT ir®T?®e 'i>II<l‘«<MC®1^ 

canfg^ ^gc?i£5, cJit ^wcg ^ ^ 

^!RRT?*i iT*!^ ‘^rar -pn:?!?’ pri;- 

’oTWT ‘acFST’a <rc; anwa ^ i 

^ >(^aiTw ara*«^7£^ srsw- 

-i«t‘fliiiT'7i<M?r iRT ^nft a;faRl^ pra;^!^ T^, ^ '57^- 

Cgs®E*a( ti|^,'«l^l4l SCb'SK I 


o 





acp^ 5r$r ®'<'7tf^wi pti ^ i 

T-l**!! 

^T^*t 
£fC5«! 

^pon 

'S<l*^+'qtri<l! 

pn 
^srtfi 

: 

f^C*^ C<P*’ff^4 4^'l1?r atb'SI 'Olisr ^SrPTTPf^ ^(.«l4 

^'Q I 

'!«ll<MC»r3 '^ff»B5r^'T'1‘,M^?l tlCl>'BW’if»W<( \Dl<l<PMel't 

w<,soi<]4!i<i ftsm sr?[c»rT ^ 

5I«4S5PT 5173 ; 5Pr?5ST 1 'IWlfen 

'SRfjf a:;^^ srs^fsfo 1 ^s's-nr sRs’T'aTf^^ '^-pra^ 
^ ^ifPFTpra IVc^ jtosrt 

«,4'0l-sll?l ( Alpha Ursa Minoris ) JfT^T^Rj gptCf I SfRf ^ 
5MT1T •^^5' ^^I'S'*! CSI3^ Sn?T ■^IcvM JTI^SH 

’5i”a I '4fi4>ic*f?i g,-i'®i<i[ ^sRfe- 

^ ^'Q <i|ir^pra PFR ’n;! R*T^5T5 I “WRr <WC3S 
^ asTT't ==11^5 I 

srRTf*^ I ^iHbCd* ^5nf^, snfw “S af^ 

?Rt, a;tsf4l ^ OT4T a^l^sTR ?ff^ 15qR^ R<Bi?r 
apRT t*fCTs i:5^ i'cTaa-^sri ^sor® 


... £<F'5^ 

... f?P4? 

... ^*r% 

... ac5^ 

... '\ 

i 

... ^nf*R *3<5;n ^>9 
... ^iVTCif?! 

... 


8 





^ncsra ■»f?r*^ ^ «*n:rf l'K^?r ^sn^rf^ ^bh;- 
5 ^=^ ^sstf^^o 5 jc?ic 5 1 iflt: tf;^ 5p»nr®?r Wk 
7 -?T?r ^c'TOMi ^tr “tm- 

I grf'TOTa if;;^ 

^pffer ^rf^sii's sm 1 fea^TPr'eraacsr 7 rfi 9 ?r«t- 
sraC*TT a'BTST 5?RPi ^TvsThCT ^*1Wd><1 
5 iFsi»i^ acwi^l? 3fj^n^ ^ f<t^ ^ 

5 Tri 

RR^fwiffT aiw ^srnknr ^a=F- 

<VviH ^Tc^ W’slw 5?w<T 

sfR c»R 'sf?*! ■iS'G'i'&iaa^R^M-si am sr^psitr rT^sr 
< p«n: 5 1 T^,'^1 S^wisawRam T^tcw 

ri^w< 'sms R““i i 'S^^i'oiuaiT 

\ T 

c*m ^'"T am r^h^sist ^rm?s am 5 T?icti 
RTSR m R?mm ^“iWr ^T'$<iT^'s 50t:? w Rm 1 fvsRCTT 
m^;; ?iWk^ >fr 5 i»f^ ^roasj ^smT^f;;? 5 T rrr 

RRiR »f;c^ fn-5C5T'Q ac’Si'piJI RRm u^ R**r ^'5'F=n af?mn:‘i 

yTan T'^«$ I ‘Q'fii'^R,®ii T'l'»« RT ^RH fRPT 

fif^p^TfrscR?! ^ 5 P[*= 5 R 501 

RRm »tc^ rritirir ^F^R^fsr ^mi ^^icm 1 sfic^^ic'm 
CR swam ^^m ! 7 ft swjp«r^ 5^0 

'(Hi:'‘^am ^nffTfR*fR 'sit ^ rtr (Orion) \ 

swam rr sQaf'wi 1 R^tfam 
swam ^TC'a^flR rr crr, f^mic*^ rr Ra^'rt, 

5 i;aH^!’^DT»RCri‘iisr^T?m^’—1 ^ma R*(^ 

RSPi;;Bas 5j;?rfaR rr^ 'spa^ r^bi^ 

RRm$?n waora ra f aa^ r^a iTaatW's 1 fawpacsmfeR 

atR**f I RRa R'^om OTwr-sRjm rr 

irW^ Ram i R^’rfam swam ornmi ’<vraam 





C 3 n^[ ^ PS I {Orion) 

(Auriga) Cilc^srf^CffR; 'TO^ <nT“lbCd>^ si;?!- 

;7^C3il(Capcl]a) snsT'S OT’9?n I sraPIT- 

n'Bra' fT^b^W ^ WlTil'l't 

^GfTisri I *3 c?Tf5:'ft sm ’sifysg-Tr ^ 

OTsi ^ T<vi,(;^fi 15 ^ 

srac^n iTiWT taw^ ■ij'sl'e 1 

RWal -a 'S^i'?l«15aw 5TO!J1 ^*(1?'^ 
F^iV^rra:^ pst kaprc? 1 3i;‘!jf>f|<n ^wrair ^"“r 
^ '^R^' ^ETPJTo 515Rni 

'^tPTT iamiT 1^3R t!»ff«TJT ^5rf^lf5« 5raC5 ; ^5|l^°’l 
^f'RTici^i 15H *t';;^p 5 nrcir m, nrw-isf^^ 

5T«1I5TC11 yst I 

wtiJ'H'ii 'riT'ur*! i?s?!iT^Ei^^=TC« 

'snptrfps JTT ^ci a^9R^ ^i(,«iibt tin 1 

smm'Rii a;faRl cp^ >i^(;ii''«j a^- 

15 ; 'sncsTUR^ iroifpo sriwr a6' 

ffsRfR 'Q a^sf^ gnff^s 1 <3 ^rfujft 

aT®ft a?isi%i *ni«( isc? ai'wi^r i?is1 fitiER'i 1 
Sai^sac^r > 2 ^ fe.^y.iis.ooo sntsr W?ifii;®ii 

ta^*5i^ >i^t!f< IT 'iiH,5T^<i I Tstai^ 171 ^ 

EU^Wi IT 1 a;fsTi1i 11 ^ 5 C« 

iTjpo, si>si <3 iVt, f\5i ir^ a;ai^, i?i^i 

^ncn^Wi IT ^ Bcew 51 stt^ h 

iqrg 5iafT3CSI, 11I7T51 ^SjrrfrpTlraT^ TTIJR'T^a. aVll 
an pihif>Rre -0 11 % C5Tmi*T a;fsRl 

511 ^irajai “TntTfn^ifTR 5^^ »ra?, 1 : 51 *^ « *fW ^ ai- 
^ i <iPi*'oirn,iT‘fW -e "TTutiiiiita a^fnli 





ins 5150 o I 'W’TCirs Tpc^ 

'a’Fras s^ 5 rj snc^i (flip ^sr^in i|o sc^r 
^RTTs sc^ (fl^RTs mt'w RTips^ ipm i 

5 r;*f;;s ®rs%® ‘fipt‘ 5 'TT»pp ^ "ns ?j^ 5 Rf 

’!(fC^5T?t5^ fmCTS SJPPTPlCoT (fl^ 

^ in ^ ^PRTS fs5T, R-pRrf^ csn^- 

JTOTRi spo®!'^ STOT c^iR ^ si;^,tT»rai<i aci 5 t i 5 (^c»r 

I W'9'rf(f^ CT5OTT ^TPaRJil ^ giTn-p^rT'a ^ ^ 

c^ps^Timsii sTtn 3R»f ^ lajRf^er i 'fl'^wr 

CBn®&Fmss bi^,c>i ^ 'anw i^WT-i, 

(Perihelion) f^Pfl^TR ; 
fo; Rsi' ir;;^ >i5r'oiCT; T<pi,<'‘<ri if;;^ 

I 'stf^ 5^ *i;ti; ‘T^’ fsrrsr 

®«fT Mw 4.rac(« I <ii<p<ic«(? M<f Sit'iiikiicii o < 

>i,'s^ji^ ‘^in cut^tiWr’ >r^CT^$i 'SiiMs^Ki^^ i 

"TofN i'er!iT'sT‘i''a4icH atanai' Rftr- 

ca*Sr fiiWR ^tf?isi?r *iit^ farfapo <rac5 1 


aKC"^, aaw ST-igsr, Sii;!, <^=51^ aiPirj— 

fe*gl ifVTIT RT 5 l 7 lf ? CST^uWfs 

wif'buTti&nw^ 


« Rsf; 

tc *51 

ifWra 

' 5 n+ciit 5 :+?R+W< 

t? 


.,. ^t*ss, CBjp^Rwra 
.., nlxjVm an<I? 

... 5 rHi:^, bi’»)>,t'H 
... 5 g 7 rif 

... '*iiMiSiT‘ii^ T^irT*r, 

®raRT ®R^5f-ir (Perihelion) 
fapnsTR 

... 




CO 



'Q 


c^nf^s ... 5 if**^ 

... ^ 

ffiT*'^ ^fT^- 

itpJFf ,.. gf[f*'^a<pjff| 

M»P^ ^ I 

^ ^ I $575^ ^ sm 

^ I (fFJ WT^ 'ilSpT wp5f l SiC^stlt<T^Cft 
nf<^ 'C^STR; 

?fte ^ C^T^Wff^' ^C*JC .5 I 


CSfT^^FWrai >iu1w srR<! 

^5nc?rR>fk f<iHWR gTfs\s^fM ^ai^ 

J7it?r#3ra ^fir?F ^tn:^ csrajapfiai;^ ^ i 

c^ ^■*^r,—f*i^, ^5^, T»ra.s, ^mw®!, s-'t >8 c®jiT'o<i i 

S^ilw sciffapaR ^ t ^K5T?T ®rc=^ »n^ 

5 p^ P 5 C??r 'fi^”^’ ?Tf 5 « ^ I 5 (|fiB<lt-« 1 ')« ^- 

5n^T?Rs fesR I ^K®-w;'i5 !?fanDi^*ra f=TC^»t 

513r: 5 I ^T*fT^, aj^S’^ri, ^efS^, ^®Faffw, 

ffi^, 5®H, aj^faraft a^ ii^Tc^ ‘trg'nn « 

£ff^ au^ af^a;< i ^rst aifc^^-R;few 

*f»t w?rc*n aw^ i 

f^''$i[? ■'ra' 6^ai^ “TStI^'t^ 

uctn ?[p?F ‘Ir^’ ^RTi ^c^iT 1 *ritp^ Tw<i,ts '®nr<'<'i)Y ^tc^- 
®R THi 1,S-MW^1 aTF'S^TT TO I TO;; SWIC^RT 

^(f^TOI 





'lilTsf ?lf5W I Mw 5^,—^^. ^,'^'3 « W^tt 

»<id!«]iTa41 

C^IfT®^ C.«IllT'S<l a^lC"^ «®111(,^H>*HI I £sW<P 

CTfi i T ' ^ '4i-i(r(Mw w fjp«ii''o^w^4L ^ ^<irF 

1 

ai'aqi‘l»«qil '0|»\o?f^ I i£f'ot«q^l 'Ot:|'l*l)C'P5 <®ii!l ^t(IlT 

i£f'®c?ra 1 C'9U<i'o<p'l ^fra®nc^ c«pH<i'o^l 

I 

^ 'Q ^ I I'oHM't 

^T HT^f^T^W snw I SC^ C^CW *r;^ 

51^f^ <3 I 5t^Tj>'sra c^sfa^f ')^flC'T<5«t, 5*5, 

^souTt f?fWTl ^ '3 gMCT ^r®W*l <3 

^■siTP^-^f ^srn:^ i ^#5 %<ii<Miiri '(Hc^«rc<f5 *((f^ 

SRI U ^5n*RI 3^*1 

4>mT!sc= 1'I I »i;tf; T^ctw ^T<*<w ^ str,^' 

a*<fRR 5TT ■^rT<r:5T ^ 5iwi?r pphto 

ilR,C’l'l STR 'Q f'l'SflR ?<WP ^ 
5j«ir 51;*® ^‘5i;f*^ si(C''*Ff *(5|^»TPti ■'rf?!’ 

ETf*I® ^■Q?| l^l <I>|(,ol<l 'P<1=1 I 

1 

‘WT-'i^; >3 f^r?;iE, »r»?*rR7ira ^ ^f5^i 

W<T^ »P>>fi^^[5T^ >i^|?i^0l 

®rR»n^ I '^i;^, ■'^si^, ^* 5 , sf^frs 
*R::3(fg w® ^ fHsc-t^-n ^ 5C?C5 ^ 

V1C»^ 53I7«ra ^ “Nt;®! 

'g<fj’ sr?f»ifi; Prtwpftis?! si;cT»rt^ pi:;^, ^iTsin? 
517^1^ STR I 513" ■BHW®) -^RTTOTr CTtf"IT 



"i?5n I ®Pf?T csrtf^R* “ff® iii*pi*T’ig,a *1^1%, 

snsi'Q ^51^3^*14, 1 

?i75<i *3^ rm PR w’ *tCT ^ ?oi:w I 

2frfaf%, ^ ‘■'iTf'iRl’ ^ Tn^iTb's 

3^:5 I 'iT—»r»f^ PTPf «i(STf^C^, fJTW*f, *IRICIT1I « t'W. 

>£1^ ^si* spr^; f^ni^ 'oT3 5^5,11*1 ^sR^TsT ^['Q^rF ®n?r 1 

«(! *IP<T C^ (£1^“ »fP*T STR 'ftl'sl'O awrnf^ 3W 

»l<rj ??r •TT I CWItTRT^ *^1^1 ^,T"<Rr cl^T^ffP 

*(p«nr ^ nrcR 1 ^ 'srs 

^ 'ill^ STsW W ^ 

?PT I 2P5]^ ^ ^iIC5T «KW fPT ’ITW ^ 

^spu^ a^«i wFFsr ir^rt: ^ikc^ w ^ spfi»t ^ 1 

“i^a^tii = 5 ?<T^ 'eiH<iii —*R«i, 3 ^* 1 , wi, ^ 

'slt^li^ 'ST^fl^ \s<p 'ST^r^^H '0 's^WR,—'«t‘oT'^tf 

^♦nPRf JTPT 1 (d-^i;®! ^ISRT ^ SIIC^ WTOS 

^RTCR T\sT*i ?P5 '«iW'q' '0('i5ra''f3^ 

*fTC®^ Tsra^ci sftdfwiw— 

''4(*^dHOTii*tJ<i 5iPR*rtsn ’span;’ 

^ T*4Pf'*r ^ I 

■'jai^a 'OjT'sf^.xi) <l>C.<lt.5*N I <)>]C91 ^PIT^raiC^ Milky 

Way, Galaxy, ^ 5?r I »n;*i; iTICSI^ £1^’ 

^'5‘f sfTC I 


snipR sRispsRj^ wranaispci 

’»rptii sp^ jsT^ fiiin‘^ininsnf;'TO®« 





: 


5n^ 'Q «r-<ic<i c^ ^rm ^n i 

«|(I''<n:?g ^-^S. 2f^ »IC^ ’flfsi^ SrJT 

^ sr<;;f5Tsi5j’ «kc^ 

^ERSI^ I 

Vir^TW’fT spiiCT •r^itiT-wi 6=i« 

C^ 'N'gWIW; C^ -a 'VnC'f PTisr « ^ iTRPf^ S^'OC-M 

W^T *TC^ ^rsrrsf xorc^f ^sr'raea “Fnwff 
T^f^i sitf^i ’<iic''^w? wiw fester, 

!5t^ ^111% "r®! Cffic^ ^T#! '<wi3s?i nilwifw “wf^ra 

■5'fT?j:eT ^t(?7Rr ^ 5:^a?^^T ^«i Jn^ i 

at!R sr-^, n*BTW 51:;^. ^ ^ 

^ ‘ii'i,’i'SiH;’ ^ I smiw ‘fra;’ 

*ic®t? ‘m;’ jp?n?r T^&jwM'S-fl^ ^stossi ca^ 

^an ten-^t ^ i ^ tPPW insj, 

cs^rf^T TJTtlT wliiK'aii I ^Fsflf¥-?nTn?rCT insij ^n;^- 

5I\55^ <IT®R “TIW ^ ^TCSRI af^'fll*!?. 1 

% 

'ST^ppra'stc'ra wfira,— 

-Q i?!tT-*i;® »jCR?r swi^ i’ '®i«i’ “pw kj ‘c^' c^ 
jpjanc^ <i)<i^^'o 5c?n:^, ^aiiFi»i«r^t*f «?i<f^ i 

cwirf®, ^sm^T a^ »np^ af^sa^r 'c^fi’ i ‘c?na^5’ 

JT .,CT'''!t if|SF SIPTI ‘C^n-CSTFP’ ^C«<JTPI t fsw;?r liisp 
iTW ‘c^nf^’, ^«=icaf ii T^Pi nmw'i'lfl sictff t^nf^* 

•Q ^t>a[f® 55nc^l 





I « w® csRit^'^l ‘c^’ incsr ^ i 

‘cm’ “W ■!;*); mi; jri i ‘^’ *nf ?c« 

»fw^i I c?^r«T?r mrf*^ ^ mfsf^csmF 
m ’’-iw^i-t'Q m?! I ‘^5i»^’ “fc^ i c*fwra 

’luc^ arsTm ^ yni!?; 

^nc'^'^ic^ra femc'prsra ^iic^ k<i«FT&tvi 

'■>ii«iW<vsV ^ 5ic*m<i^ ^ ^c?ic5 1 ^ic®^i <4^ 

ciw^T I msft i ‘<ifli*^’i<«1’ ‘^1®-^ 

<P5l’m ‘^'MVol ’ timrfms ^ I 

3is?ic« mc?r ^ jhps c«fm4>iw cw \ 

'^' mm m:;?iTf 2 T i «ir^'st;f5ra ‘cm’ o ‘^’ ‘?ra; 

'S cm^’ ?7nr ^m:5r ^ ^*t ^ 15i;c*f? ?rf>m ‘^- 

T'rC'q* ??r ’SKc^mi'T 'srm *ic®t 5ic*m*R amr 

I '^spi^ tfT'S’ ‘mtf’^ m-a’, ^riw i 

c^ wmTiJc'o ‘’n^ra^’ '’f;^,‘^r 
^«ris 5i;?fc®]?r c^ic^ m ^ 'Smw ^ic^mT 
573IC5 >3^' ^5(f5^>r m aiVm ^ 

5m5i 

»i-*t^,K-a sfaicsf “ic^ ®r'!i' *“*1^ mc^ i ms 
5?r, ^ ^ I Wit^ “H^tRi ^oi' ^^?ic« 

mi? f^'Mj'ag 1^ f*l5F5 5?! 'SmT mi, *IC^, 

?rfFe ?c?iT^, si^mxm <pac.^ are^cmn-G Tw^'f 
<ptgT?c‘n'< i 

tgI'T<p ^ma ^si^ anoT^i^^mca a^ac?, ■*((.•4 a* ^ac^r 

1^ 5ca fm;?ic5; a® “i^ *®rat i '5’R ^ *i®ic« 
—>£ias^ 'mm'T, H 

a;ana i cac^ w ^-^lawa ^iia^ ascsfa ^ 
mr-al; C5j^ Msre as^icaa mm^'o a®'^(;a;;a m *Fi5i‘a;a;a i 



CTf ^ "sjf:?, “Np^ «n 

>i<pwi 5 | C 5 ^ 5 t?R :51 

'swi^f >3 *r,'i r'i) Csn"^ *17*17 'TT^ I 

CTPf t’fi' "P*! at! 5 *F*f I »i;*t; 

577 *rTW ^ «Kr^ !;^n*f;^ 5 T ccjcst-i i jraw 

sr-WT^ ■4iiiji>Ta“i n'B'pn ^K'fJUc'vs !7pp«fT ^snc^ i 


*tir^, £f«R 'ainJbTa*! * 7 ;;^, n‘ 9 ^ w s— 


®WT ^*ICTT f<RS I 

a pn wH^ a 

Ptf^ nisivoll^Rsfl 


i 



... ^ 

WfT 

... ^ 



U 

... M57<^,*5nf^^ 


... >Wfi5 f^<b*7K's —'^rcTT 

^®r^s 

... ?r5T«i^ *’¥«(;’ sfFf,— 


... 

£f 

,., SPttT 

m 

... aTinTw, i78—^psn^°— 


... a*i"?\sj‘?—*fH ^ 


... 'Sit?*’!,'sPT'tS 

%% 

... 


... ^a?r, (wW ^*(7^1^) 

tf 


C*tf^ 

... i?f^ 

c^nspsl 

... tfTt*^S7^ 


... 


^»0 







^ ^snf^r^ 5 :'i 31 
^snsncw ^n? ^5n?3?i ^ *ri i 

'61^1^ SWH I 

5TFt«nsi?r 'Q (:>il<i^i5iii'^5:5i?r iiT^iivfl 
f^5s®^5 sjeflUJ 'fTr’S 'STHC'^H sps^ ^Tol^r « ’"Sf^ 

C^MI \ 

’HJT^ W'‘tlW-4''*f; <)l<I‘<lt'RI feiC'*Tlt<I^ld 

^TiisWs *i5n—^sR^ncw w 
■^fTRT ^n, ®T' f^rm^ ^ i jit' nk- 

’wif’® Eller’S 5FfwT?T ^atVk 

sj'f ^ i 

«wc'^ ^ lii*!* w^r- 

'eW'girea ^ sjlTflsC*?!^ ?IR I C^itwM^ 

^ iTR ^ ’siriji ’m¥ 

^ 'vfw I a;t®^ ;5p\5?i% '!F«?rrTC¥ 

Tri^ ©'»ffip5 ^ ^c«rc5^T—'s^* 
ii;n\ ^*f\ a1%^n ■, Rsfi? 's^ sri^ ^T*?t 5T?r'3 

PPR c^ra;"^ Rra?r aT'a'i^c’f 5'"®iT>i® ^ i prt'nf^ 

^rs^te ^«r 1^ 'sfH ^ ■’’msf' snt—'<K '‘^cw 

f^^sppf STR I rT^JIT*^, CBrn^vsC^R W^*r t-lW"? ^umi 

*5if^.,«TH?i^ 5j;;ct% ^ 'svfi « 5r;;i7rt‘»fPRT i 

'a'4iwiiH^fi49ii ^ ip's^'nra n Jiir^ T^f*® ctc*r 


Wf': 

a^ ^ Rs?;srR c^ feanr ^ i?tw T^if^ 

^!RR, <st ^WT«f%T^ c^c*fT i 





C'ftiiT'iiT'i-f 5171^ 's 'SRic'^nf^c^ 

jf^fer ®fT«*iTwt *ifpra '*i'4,'^ic^t ■j^-T'fl-iii’i '0 ^sf 
OTTR^ ceTnT\sT<5"44iwfl awjjw asm 

fe: ifT®^;’ 'srafR tn^ afsp'tftaf' ^snisn 'si«i^ 
^ sra, fjjura toi ; 

sq^K »l)|i|W,>ll(.$J “IC^ ®tFS, ^5fT 

c.'6fiiT'eT<^ «sfT 2f^if*r^ STT ?;i;?i <i5a«?»i‘®j ^Twr^isi^j 

<3 ■>! i\b 1\5'5 a<pT(»'i> I 

csmMtww i 

«nf^ »i1^iT«i<>i, ?W3.5i7f, sr: '9 a;f9i7T^ W^5 ai®!- 

I a[«rf*IWH S[?re(W(f«^ er1<iw^ 
asf ®rfv5^ SToI ■n*<‘«n T&'S»H^\9*i i \ 

SfoW £RPl*TSnST OT*!?! ^*niT C'SidT'oH I 
?:^c*f?f csfzPT i7r^ ^raf^ :t?i, ^5rra?rt^ mnW^- 

c’TirsT >a^i? i 

'W'f ^infifoi, lilwia 3:^1, 
"btM®, otsi, 3^, ^ JTiw ;w5 aMps i 

wTfl»iTi5 c^nf^TTprsT? W?? Mro 51 !Rst 

T<3a®wT^>T‘"tf >i\si< 14; ^srf^rcV^ a^nca afir'fs i 

(,'a?iiT'eT<i'^r)i?J ®Ta sn a^m ^ai^RT cssmt^stw '^aaW 
«Rir5 aTC?R sn <iia* ■*i*^,aM 'srm ^ teriiTsTa*^ *tc^ anan 
fifc« ^siaa 5?T I 


araal, ^*p, ^H,aj,a, a^T^, Toa?^ « a*^- 

’^asnfaas <ii4,asj;;^ aiw i »ff’ aRPofw ^ aapaiOT 
taana ar spaca a*nsRr «KPpa a*n ^sR^aw ^ ai i la^psTW ’aHT- 
''sc.fl sifar« <p<i “Pf ar afa^rs ^aar 

aCT CT *p? kflSR »Rf ^sRTfrcf ancaia aicanr ata* 
^aaa^ Tar 5? i af'f-a ^r^®aca*rj a'«l^s^ noiti atraw- 





zr^f^ 5^ ^srrsmr hht ^*(iT^s*h®, 
'osnf*f *ifPiRr ^si^« fsptypi -sTTiK^ zfrei 

si*i*Nra cefnf^t^tTfM tiU'si'® ^ 

f=i*so<r Tflin anr:^ ^ i 

c^r 5^7 'tuc*^ ^5^:5, *n’ a^pnif%T 'Stwcvsh, !gs «is 
Tfltsi IW 57'5I C^lt: 'iKC'^Whl CSrrrT'sf^'&K^^ Vj^i5li\BW Sfi^ 

^s^TN can’ll SJTSf ^ SfT?ls^ST'9 ’5P»f*I*'S(pp 
^staf xa ^sr;^ laancsr srt i 

c*r sRfH afsH®!, nwT ct ^ at^Wv6si, 

s 'sn'tVafs w srr a^Pi*ls i 

t^iiw ^snvTRr srr c^, ==nw sr c^- 

C?7^, TpoT ^STRR =5nf?^ c^, 

cw^aj ^sr c*R af<i^ ^ ^5?^ t 





^ 5=^P15i:^ *?RIT ’inw® 5C® 'TOT I 

2fH ^\53^ ^m?if RT^ t an 

^sncs, £fT«f-^i^ ’TvT^ ^ I ES:iiT^c^ (pf ^nc^n 
i^ssitR arc^RT tpf ^'S?n i 

‘SfPR c<f^ i 

c'R^srar aic^Ri =5i7i;2nf=ra 5711 

pn fe, “K PTT “Tv PTT 55??^. 

“R OT ^psi "(^ pn I 

^ awn, 5wc*^’nor,’aP^^a sraPR ( 

(M'aalcai-nfiw) 

fsia ’sfMPfa »rrf^ f*R, 'i>iwiw “nf^ fe, 

'NIvilCTa “Il'l'^Hiyl iSPT, ^ ^TRUTRI 

>nif^ ’m, Ta%^a,a‘ii 'Nihict^i »fif*® nn 

3w^ -^sp^'ia, •iiv,'c<p ^fsit 

aw (ain) t 

aw 'Q srai *p? a?:®^ apn:? 1 awnf^ ai ^- 

arnla ainpf<®i cawa «iaia aw arpr 1 ainn 
acaa £f5P¥^ awf^i’ I £fTnaia,a„ca srai^ 5 a, fafisra aia?^ 
aspwaI aw, ^ cfawar a^ :?c^i 

^ <55 wf^ ^ piwaassi; 

PPIT! fanpcw wW 1 

®»n Bpn fawf^n 


(wiiafaaa) 





"^tXd^r 'TT, 5^E^©T?f^'3 

f<r»f,i'6'G 'sif’q T5 p «nc»wnF® 

I f'qwivo ^ ’ig'ijfwiigs ^sk;^ 

g!c?H I gcTO ^BncETC^ korf^!^ ^ i 

^ 'iig ■TR^ sR^H iflg gm? 

>ag •»f^sR^ gftiCT^ witpisiTs; b ( 

^sRjgr?* 

^k 51^ ^k ’fsrki >3 »iTi<] w^ ^k 

gra; ^ « ^spr 

gr ’r i 

Ji'**^i*wrac'* sfTfn spB »i «'?*««IW b i 
gra,i« iiT'ii’fli*!! ■•(^skt k»g^ gik*rti 

(5;;'^5C5R»rkg^) 

•RiligiH s 

^ 5?:^ 2n*i, SH, 51^ |T*5?r lag? ^snrm, gra;, twiffe, 

iRpr, *nk®i1' 5Fr5 ^ i 

g'-iibW'giW? 5*iiT gr^t^RK® I 

^pfg ?ra g? kf*g cgwt gf'nfRirrgi® i 

gR^gT?: 

kk git<p) gk "grar gwi ■aI'jiWvs ^ kk^ 

sra, ki]^ ■gkko ‘^[’ficgk ^"'iPRig 'sfc^ simi gig gr i 

gii:*g*f ggg g-^sisra kggpf®' ggf^ grgr •— 
ctfgw...^s (aBn^nk aig), iiik...kgg^ awiw 

ggg^rca 'gisgi an® -gkt?w angk i 
g giifig g;;?*ig^^ wiptjpctu g!t*sj ngur gkgi kcw i 

(mg 



'50 an fesR i lat an 

^ t^*rT3T 5i:?RI ^RTI? <3 ale'll 

^*n<i <3 ai®! 5C5RI aeri'iT's sm- 

CiT<\all4. '&|l^J'a «W C^m I 

^ w^nn ^ ^npre® afn^ *r»0 i 

iRj *siaTO75^ ^ si;^ ^J*5r f^w i 

(H'slfl <inr) 

Srl^l^l WfR ^C5C5S?, T*I«I CT 20^*13 

SnPCT ¥t:?(. af»rc^ ^fiRr srt?r N*fH sra 

^!SH, i:*j tnc'RT w 'swTo st;^, awTaf« 
aT*ntt<i\Dic<p 'sn?n iTm i 

t*n siiii'ei T*iT»i’(t'®i srf?Li? ^ ^HTOFI Walt'S! I 
^ ^ WTO ^fro frosr t 

TO^TOS 

c?i aTc*ra stf^ ^srff^ fiqfsjw asi^ !7i an BiVo 

« c>onit)q ^■>u'sa -e TOFT, sn*f maw, 5^5®aw, 
aiwa wiS: OTnam ai^iwroiwr 

'TOi wnr ^Ff?tW I 

WCTTW f^wwwn si^n IRI sp^K TO?T I 

wwiRi: afwwr *TO to; WTO ^fro fwOTT I 

(5^ <|l^) 

to;to! 

f*rfw *^*[5 sif^TO T^^rro; aw% a 'efpprt 

*iic*e*T, w*f1w « aw'iwwft to; f^p®T?r 

^s?3ic?5T, C5^ a^ram aT*iwTOiws TO^« cww^ 





CTsi pfihijin 5 *f7?T PPT cir •tto i 

WI 'Bi''eii1tV float'll Ts»iw» «i»J*»i C*RRI f^ipr I 

(nflsr ’<11^) 

Wji -e *n^®i 

’Rtsl'TC^ f^TTPRS 'tiJ'-'SHH ^1*^ '3 CemtsCRS 

(.Jl^ SfSfT’ff^ £rr®ICRI^lC^ 'Sil^,T''0 *'^1^1 CT?1 

I 

#»«f»f't 'a»«'»K^ '44i'S.!W'6K SpRI timiCT I 

^«i ®f*rr5i V'i GBit'S ^t*5r c*Rra i 

*lkltVB 3^"^ ^STFm, 3RC=( ■Q 

<iTi>w fspT’-rr ?n:?R:5. *if3 ^fw ■o 

a®n-^l% aieiw-'i'siw 

fTRT 

■ ^ncm ? ’f*fpn spra^s^l^rfRsc < 

«TOT PRRT^ spiW^aPliRW: 3ifi*5T PRUT I 

(3f»^ or^) 

2n«( ^rms <s ’s[f»;i?i;!:‘^ 

gc^ic;^*^, 2rT«tr^ »tf« cwsi, >a sispsT 

2fT'f[?r 5i;W 5j?iCfi c^ awT-»f^ sn^iR^rsiCTs 

CJRT <pT?i<i I 

<rf>®fnc^ stf^^n ’w'n»n*f: ’tirt ®FiTO*®1*T«5t; i 

cm wt«w^it m la^! «iTO*t? prth ?^»ra i 

(^5[*gsf <iRr) 

BfST, m?j;, ^sn^, if^ « aTC*ra 

'8r*41(r1l'eI Wi^i?R®IUR>3 

'5rprt=T, ar'ic't’TsiC'f 

'611^ Jyj "mm iTRT ’pfM I 



«fi OT *R ■*(;?sRn CTT ^ ^reriisfi t 

ipbnxb^ui ^,ft.'*lfit''8tw lEtwT T^ipr t 

(R^W SH^) 

f5Tf»r 'Siwic'fa fe’n ^or ?n, ■^(;fa[^, 31 ^ 

« IR' tfR*I ^ ?C?nS^T. 5^5, a^^T'T, STC^T^ 

M*tr3 =F^C5^T, iTit En«ipmn:=p 

*1 R,T'a PRT <pTii^ 1 

srsfnr® 3( wrsHiwn Bii'iiTH nfs ^ 1 

*IS visiit’'o 'si'^ ^1I\ *(ii*i ’I'smi hhIth^ 

(ifi^sr *iJ^) 

aT«R?Rw, ^Tsi 5F5I ^srri (£|^ T^pr- 

3|;K ’rsi^ 5 :^ i ^ ^.i!.w !<!>, 

^ I tj^f^ ■« 5RI Sf^NiR 

5T?IC«I t'S|ilK.<P 'Sll?rJ^ i 

iai'ift'a avsi'sp ^’’WT ^Sr5?CT^ «T'!(6 t^ I Sf^TC®'Q 
3rRic*R a®ir¥? aW*T >f’)w‘f t ^ m ^spiRi 

'o('S!*'o si^ ^<351®; ^n3r?ri *i,*it'o ^la^" 

^ ^ art i wjra > 115 , iwi 
^urai 5 ^ ^* 1 % aMsf ^sn 

si?r I ^i<)jH<i“<iiciri w sn*f-tWtiT ^iisTitb^o ^ ®t’ n*n<yi^^ 
flisfi’'®^ sjm I 

ai*f^ ai'T ^srslfsg? 1 =sr5Tra?r tw^rt af® aifisiiTiM 
2RT®t ac?na c^tcrf *r^^*'®i 'G ^^aait aic^— 

3f«I 'STTC^fG a?I'Q 'ii'>O\0?it aiC^ I 

'i>iH,iiMG w £p5w-5];ew I ar«T {?rC5Tr*i c^^r art, ca ar*i a*ac**r 
“iSF ^ ? ’!H^ ^ WR I ^T-bi^r^li 'STCare?! 

ai'f »f*i^ <>r:<rr:^ T®k Vi^ i ■®r\s1t»'s?r aTi:«f<r, 

3T?:«fii 33Trc*ra wj ] %a?r f;T®% ^?ic® 

^®t?iT arc'Ri 3r55*F*fR <nac%'t 1 <at'«nrRt 
la^ <nf^ 3(c*ii sr'tT*^ an:®? 1 



tfSPT Wl !— 


^ f5?r*nt atr 


’SPTO «'«t*(^: 

'0('g\o+^ 

='5>i'5n, .„ *fiT^'^\s 

^ ... 

^ ... cwitIw 

... 3r^*Pi5i.,^ 
fel*II? ... f^'TTJPfT^ 

... aT^ 

sjT’»n+Ta?^^*ii+^?7r5s =^^iT®F^4?jiT5iv5s 


T^'TFniTn a«T®^ ^ik'g^vs 1 wirT's^- 

5 WJ?iI ^-®f!;»I 5 f;pl^ af^ f^i^- 

T«r^<il 50 IC 51 

^H>iv,&. 'i>(Tw’5i’« ^f’«T- 

?rf5si 51^ ‘snff^'s 5^51 f?i?r'?5i'wra 

?PFST cetnT'flC'^n 'sit® jj^i'tscw ^ aifsj^ fjTS- 

fsraw ^sii^ 5TFI 

‘'tic*n+r^s! »sT;rai cstw otwhircsti^ Snrs’ 

‘csipp:’ *fT5 coiTw<i ^aicsw I 31:;;^ 

C?TTT -g ^skstiPR siWr® 3r*R ^nC*R, Pt 

« ■4I4<W< jrfsfra «IF35T, ^ «ifiw 35Hfn ^ \ 




®nt^, t(;f3T—=5iH(^; ^nc^n « 
c^nsj;;T®r?TsT ^ 5?t t 

^ n 3 HTvsi'St '3^ n;t«[- 

^ >iX'^T‘‘y>iii^st. Wsspiit 

’(;?r ?rw(^ « ’i;'»r- 

PTn ^1 

'sricsiwv^sjm (Photosphere) tsI^JT- 

gc|H<p^ ^T1i:«I (corona) ^ ^TT I 

?i^c,*lfl '>W?I (.•nlfn^5i*i‘'^5=T ‘f^WC'STI^ 5!^f, 

5®55j^ef >i^^‘'a5.«r f<t>i[*i«Ti<i I ^si^rra 

5Pgg Tvim)|.m) ifp-li^ac^ ^ ’TWTO '5TtC»Tt 

■»nps; la^ >i^t*i''fl »i;*fa^«t n;fsiVhr ^sr?^ ««fH 
*f7$ ^ «i;«('£r:*i ^ 5:?r i Nfra 

s&ra'tsiisT c^r <m«f^ ^-e a^wic^ra 

'o(iorii<p‘t^t“o ^TJTT ^n?r I 

fWfspo Mrt ^i<tui ?t;‘n 'ft^i* 'ti- 

5?^, PT-^ ^ 'S C5ntc;t^ i 

WSSIIM (T;*!! 57Tj ITT^fTITR ’IIT? ^ 

'5t«, c^vpT 575 'spsjffvj c^’^iL'Hfi '^ir^ i 

S'>^\sS— 


^ ^ ^!WI5sp®CTf® WJwU r 

* 13 ^ 'HR>H»I C^PR ^ ^ SfTTlR, rSSR^ ‘'TifsRiir 
SR 'sr»*PTO ^ «fTCT, in% 575 ^nc^ c^ ^icn 
^fWTFF ■*T3^, sr*(Il^ 'S ^ '<n7t' I 
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hpftr *fpTO5 tp^w; cwwiw: ’sqss i 
f^careR'B nidfv «timw®5R< ic^ u 

CJn'nr: * 1 ^ srs! i 
^WP^BSRT^IK n 

(f^;‘»f;^*pi:) 

c«Brji?!ra^: 

pEitm ^ 5)7^ 'f;*fT 571, !:5tms!?r «t57? 

^ w^Ti 571 CTwranc^ 

^if^T?! ^r*\Fsr»l >i(.*^ 57f I I i*'sf^^j 5i^(.^ a 5*111 ^ 

’5p5®5P7 TTI^ I 

l!R?Epm c?n5n**(^5r T^^ •^ '' | f^ 

^•hfsT *ran »i^»i'iif«si^snfsT ii 

(^isi'i^oiJ-) 

“^Sp^ « 5J5Ctf<t C^nCerR^RT CH ^ifTs»I *raR >C 7 I^- 

snf«( str:^, 551 

’sr^fTTpif fRC®r^ 5i?mt «nc^ ^ 1 w iT<.\s 

"srw fe, ^ f^TlsTTar, ^.)i| c^TR R 6*5 
fjI^TRWI 

■*f«RT»i:;?r fenpfR csn^, « $co14^h i cirr^ 'Q 

tera '^TsRT'nTI C^RTS I CKT^ ^ tRlW f^?- 

*WY I OT-flfW ^ svefRI^ f^^*RT I t^W^- 

w^snti 

acsRs ■*PfTc«r^ csitfsT^ ^’fWPT ^ ■n?Ri»n;i rfw®i^ 
CV|)fs1<! fenWR W’ ’®fv??^‘n ^ 

5wf®§ ‘'STRTT I "nifTW^ ar®i^ ‘*i<mi*i;offl ^ r?!- 

wifR iffiRin »(f5r T<‘rliiw I [?1 ^ 

‘»rasn*t; -titwf »ff® *n?*( 5 C 5 T -st?- 

5n<(;Wii “(fsg 'w«rp®g i ^’»r’ rp*( 

*ifw «nij«i ^ »rfw ‘*ra5TT*i; ^ 5:w »( 7 ^ 

^8 





'SiKiiifl a<iiT^\9 5;?i i ^c^iw ct 

’i^pn'r; 

r^era^i 

’5iV^^*n ^ ^'?-t*-!i’^’l?i "ifsa 

>lj»l5 ^ l v5f^^-j‘<i<p*|ij \5?(i«‘f( 'ef'^?*!^ 'G 5 >“s<p*iT® 

®rTC?si PF1CSTT 'Slltenqs 

’«^ij:«’ra ^ fWi ‘>n'G?n *nn» ^rset ewt^ 

®nc5nc^ ^tf\5i:^—£ff« aw \a^ sr^ fs^iiiW ^ran^r 

snt^ I ^«fi >i4w^ ?rf*w« 

^^- g*^4l ?r lilt ^iceriwa 

aw wic^ iii4 sT^i 'sia^ai:^ 

C'lfiS’Q ifi^v lil^ 

41^1 ( “l^ij^fic.*^ fpta ^«5 i£itxi'j JTTI l(^ 

^ 47 5i^ iil4? \s?r«fi{[*r^'] 4^44 ’1C’®^T *44 iil4^ 54- 

f42fl?WW^I 

^'-a WW W4’'>l£‘i'!ir ®4T?rT ^^Crlia ^ I 4*1^141^ 
at'si'fTS !W^ >lXlWI4t>9P5 i£14 lil’pf^ f47?44 ■4^4-* 

BTW I 4nC6TC4W 4^ f4Pf>4 413 47ST lilt C?t«f7^,T5TC4 441341 
(Spectral line) 4^0 54 1 “qa 4^11=114, £4441, 44 4^, 
sfk, 44;^, 5^, 4W^ >0 ^5T, lat 4TTef^ 4C*( 4^^ I 4*^1- 
4i;4^ S^awi4f$ 4;;f44®tT « 4ra7P*fw a4<44^tn 51 W 

44 *® 4044*1 4l5f 4rimi4 4f«l'S 443 I i<14 14341^ ffTFT ^TR^TW 
§a?rT4 T4C*W r4^j4« 5W 4l l 

'aiiwi4t4> a45n*q 4;i:aa ^oT4t 4w i f4c*44 a?T'f C4nf& 
C44f$ 44'«|i IM C«CBr wlW'Os 54, 40414 C^lt a1^*t4n?:4T CSW 
5C^ awfw 54; 4^4 ^^*0*^13 404?®% 5C4 

I 

l4a4l'®*1V|y bV!Q^ a441«i; cai^ -O ti«14^l4 *f^ f4474- 
«tfl4 ?iRO; 40454^4 ^3 f4!:^a I a ?I51W4 41:41444 WlTfr 



'G 


^ iTPR S^CW tdc^ 

tvsHH^ 51;;:^ W® si^cw? Fifsi^ 1 
’lan i«i,4 c^swp^ csni^ «f^r^sNc^ 3i;;?i^ 

f^rc^ 5i5w<r ^ spff^«[ ^!?C5—CTSR ^wcsT', ?:«5 r^ si^p^-ti, 
—*Rpn«i; la^ i 

SI^HsW'l 31?^N“r ^TSTH iTT 5C5T ajTvs^>| 

<pc.a ^RI ®^C<I f’flca Wlt^TCT<C <11*51 (,<1 ’(,"P I lac^ 'o|itsin,<P5i 

2lT^'*lil'l ^®n ^ I <!"('( ^ I ’<1*1 '5W' 

^ *i;1**f ^C5T >i^5|''ic5^i<p 'at1«T<]S c<ft^ 1^ af^5>Ri«r« ^ife- 

IpeRjSf ‘PR^^fsp® ?;?[ I ^ra,5^t^ J1.,’J'^1“5I inOITR ^ tt«- 

5ra*f ^ afes^mr ^ i \ 

5i;;5i^ fvf'TTf^ 'oara <11 sra^^sr-’scsr 

a1«Tra«i alisvoTW 5 ? <3^? *f;W- 

sn^^j^cn^ al'ot^iKi a1\Bv1ei’s ^ 1 


<&®?3Rr 51^*1—'5^5% afw, g?nfe*( ^*m?;?r 

'Em?,— 

‘?nfp ^5R5 th 5;cst ^5ii<fic<?i *f4R SRR *Fi:g 
fef¥5 <ii*’sT'T«f '5'*r 

'N<*IIW CSTRTF 5iJ?f !i!i3T 'sp^s- 
a's ?.(.a*H, ai’'5T<i<p ^*R f^a<i *'5 1 ’ 

^Empiw-af'®5ra®i-^®n Ta^ia**! 'sr^ jti la^pai f®i1«r5 
W ai^ 5TTI i^^onnr 3 ™:«r <r5a?PM a:,1^ wc*sr ^sp^s 
^iwia asa?i a^;c^ 1 

sR^sisi^sscsT a1’c5f1a« cakic^TRs, ar^Tni -a vi<i11b«na 
1 5R;^fsRi ^alipa ^rroipnr ^ st^i; ??r; aa; 
iToicaa <Ri,>^5ti Eicaanf^ a,'oa k a^r 1 'a^ 
^aaic^ <ira,*'sw as*)^5T»a cat^p araai? bri aa;- 
'gTac'ffl sni%*Fra ®'?af?s 5a 1 



sRr;^ 'ftiTwiK's 


3rr*Jisi ws ^spii stT*ncsi ^rr^oiTf^ ’*imi4'5|V*ii4 

aT'^'IU'l ^TT; ^5T <i['oi»i ^C'S ‘lf*sra 

aT'B'^<t*t I lilBHi 'Q t^iui pT-Mifi 1 

5TPI sRffilf, ^ Ji:?i'<T«?Rr to sni^spri sr^ffiwRi 

STH^ aRi(,'9, ^■a^’^gTin.'s T‘i<i»i a^srf?P5 5;?r, 

T<iTt)fl ^,'Qi'« c'nic<p I 

C*l ®F^ ^ ^ '^TC’F ^ ^ffTl 

V<1^? W 5?r W TO I 5^5 

?R:?r w to 'to tohi to 

(halo) ! 5!75il W«fT TO, H’ira 

f^«R*I^J >1;?^ CW’in TO JTTI 

9r^ai;T*g^ ?^1c»n: f^*ns ♦hpr st*v55rt^^ 

TOm'Tf^^F®^^ RTlf^ *rfireTO I 

(5i?r;;5 fes^) 


5^ ■»1,,(.<|'< sra^^sj'^CsT 5;c?i ^i^(t*i 'Sjs^ 

tSCT aT'svT'i'a "iMl-'l'-ri^T'o OTTO, iflOT^ ^OTTI 

OTOTRI SrTOff*1TO SrT^^rfsrs 5OTr nM*f, 

aT'a^. ^15^5^, •<■>1^1, 'siwi’M a'^T'fi T^'iS 13^ 

^ ^ TOOT OT sij^;;otto 

^ ^ TO ^ICTO I 

’rfro ^ 5TOOT<n *n Tv6M\’»i’^Mi‘rra^OT® ^ i 

(to;^ fej^) 

5|;OT^ ^ ^5l>« TOOT OT CTOOT^n ^ ^ 

^ TO ■'’rfro I 

i:^^Q0m (aurora) OT^-siTtjTtL'B SOTOTf JIT C^OTafT TO JH 
liisR TO I fTO^j^r)ra5 >3 <ff^®r ■'rfp^ ^i^cro sr*(i' 
<P5T SOTOTt ra'i;c^3r (aurora) OT^ir TO JIT; f«F«g T^ITOlf^ 





^*1^ I CSRT'ECSRt 

fsfifUr^ ITW 5F*R‘^I^ra t flw'^T^raiftd^ra RR ?E?ra«t, 
‘ir*«pi^^ra Wss ^*i'>i,^iv w?*®® i csf^ wii^cvssr jimim 
5:^ in, 5ra;tsr'^ afiwin sfin srar^ 

^1 


C3ii^“® fenf*i ?TSiM ’iTvsMc^r ^ 

*l'aVt,,i1 iTT'O^n W ^ ^ RIEpTT^^ I 'il lC^IC4< ^ »fl^ 

R«r7?, =Bn?:^ la^ ara m';5T^ 

■*n? la^ sre*® trm'rr ^<pi<j Wcs 

^rra 1 ^ '6irc«i!c<^^i stcn ^«rT a£iii?fn i «n??roin 

5i;^%t*sit «K^?iPfg 5)7[^«f I RC5nw?i 9if^ 

^1 


^ -^c;?!; fzrf*^ ^ncs? fe®<T fen -siwin >Rn RTC^n- 
c^pn ^trsfij n*f ^ n'lWN ^Kn i “r^a cntnrc^ 

c^«?i cn n®fT®rt (spectrum) >ij»i5 ^ 551^® ^(I'sW n' 
R'«fT«’i1 snc<F, lan' >i'lniw«ii*j,« c^tni *nni 

n'f' 1*11i^ fnfe^ cntfen? -nwicaf^ rtc 5 ^ CBnr mn 
*n1Vn w:^ n«i'i«i1<i nc'WT TnToira i ^aicn nm 
nira ^7*1% ^-nwicn'Q ^r^c^icefn, Rfecsfir, wi^di- 
c^, cinfsnR, c^nn tsirfe np^ ricw i ^17*1^ n®i^ 
^ cn ^rafnfes nit®nn nt wnr t^icnW ifW 

fefenR nr c 5 ?tn-n*fT*f 1 mn aifsmln 
atnmw f^WR ni«^ RTC^i 

sR^c^ fe»R tR' 'nfe*ife, Ran ‘awTcsi' afe- 

cnn ^’, *nn^ rw^h stcr i Rm afe ^saRRRfl 

R*f;*II *tfsCR llI?l,,\sf!T'R ( invisible lines of force ) ni R'f;aT 
af^tTRRP afecnai n^n 1 ai'imn^tR (nerve impulse) 

WR^aiarcar la^ Rp*r% Rfefes Rm ^ 1 


^T’^sn^, cnpnfen a;n%a?r n*^5R«i nr ^r^anfer 1 CRitfe- 



(*^1 ^ IW 


^ c^l^jer^rcw w^r 

(spectroscope) ^HT l ^ 

ttV]??^ l nj^c^ t^tw 'oitvD^itsi^ 5IC^ 

*1 * A ^ 

57® mr?i, Tc;*j%aRr ^n*r m*(fl *wp-^^ j??ri ^®r-5r®^ 

fjiwij^-cst^ ; ^<i5i®f T^rc<r hwi<i<>ii f^^-csHsF ^^sr 

I ^‘I'Tsft *IC*M (spectroscope) Ji^-ipj >0 ®e(;eT 
3^;^ ifjqt 'bf^jHi c^nf^sc®^ fe'^fTTM, -6 

®iW^®i ^1 'sn^'Q 5n?r, w c^ 

L'SfllT'!)*^ ®T^ 'ST^ ^HSra ’BTR'S^ ^vs ^iTmjc.^ch 

■rf;f«R^ «iPTCfe ^mr ^ w^, <3 -^sRflii 

sic<n ^•sfif^T ^sTTf^ <n«T «PRR i)c?Jt^, ^ow T^ttr i 

STfl^^SISEpT ^^*1 T'^^1(,‘1'!1 '2n®15^ ilT"»f '0(tH<p '0|i'q<i‘l 
^ inc’Sf I sftfFTss ^j^r'fjjRic'ra 'SjT^om^i^T'I si?;;?- 

si*^ c^ ^ 'Sifflisi >Pi?f ^ 

•^[;fsR^ 3ra;^3C^555ra sf^i^wic^ra ^rsic^ra "stwi; 

i:^®3t JiRT, 5ni;'?5T'i5C5Ri ^c<^itfc ^®^-’f?pn*^-’^i3< 

5t:K 5:?i I 

^T'a c^3i^f»r prtir^if*^ "Bpas^nr T^f'S? ’pTs'chTs 5C?i ^- 
^1 

vr^i\'* sra;^®^ 5 l^’®»iTs ^sr?^ 

3f*5Rr 'ajlVllC'S ^’'^(-^Sl»fl‘1,SI I 'Scb'OH 

sra;^s'®?iM;W?r -sTsm*!; t<t*rs*« ^ 

5?*^ cw ^ n?<mi*r ^ :fk5?i <ii\oict 

'oiK,-n; '5T§ '^riW^ ®r^C5! 'SK^ ^flTI Jn I 

S‘’TW?r snr^sr-ssceH 'S'^^r ^ 

»F;t$ ®VS^ «nC5, ^ >3nci>lT>V?lllI (stratosphere) 

^fldsppisj 5 ^ ^ »n»^, csi^ «n ’JTO *8^ 





1 'sr^raf^ ^:tit'^nW?rRr (troposphere) 

—>3^ <^Rr;>'3<iT5c''i> r?ics(^ sra 

^ I sRi;^!rwRr <3^ >vs?r -aiHiHi 

I i3t4>-fliM ^nc? si^pTi^jn;'^ 

Em-^*fUo ^spRTO F^bTcTvo I »ft^ a>sr ^ ^ i3^ 

si<i^^s['\s{,qfl .>ii«Tij <p<ic^ 

fe?I'>t‘Bl*r ^; sra^'^SF'^BCEnj ^T®WbWlsl ®RI 
^‘^‘BT*f ’^RSTH sr?i;?C^ I sra^W 

OT^naPT i»tFl’!( «llt''^Pf?t 51^ I 

Ef^R 5i"®^, ’r;^, « 

^ SK^ t— 

Iff?' PR ^ :rps^ si^»-4< g^ *R5 
5ra;f*«?rJT 55n Trfr I 

c?: si^x C'aRTPR ^nm^ rT sips' jti^, ii,iw it^-a 
in^, sra;^ sfTw'^iW'a t7it?nf''iT ^■'s t 

PI SIW7 ^nsCTi T'IhJr'P'I PRipn 'sis;^ 

SigJ'tiplI'R ^ »if^i 

PI SRPI; C<m^f -4|'\5flH*Iir’5 f^ERa C5R:?lt^ 
sra;^ ctIiiiTh i 

II §31 '»R'''siR,pRHI75PI. 'SBTSIT 

sra;f*^'^ «n ^ I 

w STs^*^ ^sRs'e^ 

sra;? ^'o i 





CT ’l^'raiCTI f?RT<nT: 

srat?*«?r5f «(T I 

! 

cn sm ^ 

Tc^ ^1%*nf*’r5 c*rt?n1^ 'srpf®’ ^'S i 

CT HR»*m ?»i raipcsf fiff^ PRTOTT ^sTPirr 

^ irf^ I 

PI pm’i^ mrr'iTr^ 2n‘T5^ r?T<s[' ^*tw ^ ^*^- 


s^-^iftiftr 5Tf^ ?«;TC*n c^rt$ 

W'SFTvjii T<T<iiH'i?r pthnfM i >a^R 
^nt tfi^ ifT prt?nf^fB( '9 51^ 3157 ^ 

5pi ^ t ■Q 5K*fi it;<iwsj surra sir sm c^i1t5 

sn^ I sfiE® ^ "CTn -^n ^pt Pira psaff^ff? 

“'T^feral 'SnEfeEl 

iTT 5PI SiIm^ aj’N'I^iffl ^»f ^ l 
*1^5 itiM'r SR fra; Jilfi, ^ra;®?, 5fi;w, ^pw 

■s STM, ^I'olij ^T'S'o 1 c*il<iMcef 'SfT'M'o ^SR 537*15^ ?lf*sr- 
^®?t '511(,^ ?T ■'Tlfs)^ SRi;^>MJ'a'si,Toi CSif ^’PI ^5]?M 311^- 
STTC®! ^TTC^l 5’CfI CPSSira *151 iTPI ^ I 

•rar <3 ®T5 ^5r< ,*)^ 31^^ I csfiflilR 3ra1wt 
sra;!^ xi)5> lira sra^er i Sfpfiiro 5tp5ctf5 srt^ 
^craiJiHfsns ■'TtsfS *kpf c sr k i TR « Mifer^ sri;^- 

51*^c^ f^^Rfjfe^ 'S*!(I f55;® *Kir, suf^ SRi;^ '4|T'4)3|lH'i 

piI^iTnc-^ ?i1f’ssr^*Ri ^i5,R Sfrf'ipitsiw i 



<iic^ «iw?r 


U5.i4ic“i s^nOT^n ^ \ in^ 

Jilt'S m'91^ 5lt“llf^ STUr sr^Tsrmf^ iifnt (cosmic rays ) | 
sRi^rqf^ ?iT*viw 5rg;?sj*v55T ^smr ^ L4ic«ii fri; 
f*rc?r^ cSpftctt *n?r sn i ( ultra violet 

rays ) 5 r|^^5i*sbcst ^5[Csj^ ‘‘ifW't nifW if? I 





SfSfSl T'siiiIh '^''ER *l[^ :— 

SfsPR *W^t'4'A'*! ^^cn’n 
CTO RWfsil 

TO’fi 'Sii«f‘f^“Ri ^iTO w wn 

gn^SRTE^ i|®RC^ I 


« ®*TO!— 

*[^598 5tff?r (fjRF, ^ tnff® *1^ 

ilC’Wfl •(lair's^ l) 

'41*^T^'T*1''|} c'ssf 
^'ll' ^ raw I 

^9pi^+!5n=^5}i!riti. 1) 

♦f ®P^5C/5+'5^S «ss 5 

asRj ... Sf'W 

'5^8 ... ^i’ra 

>t;t?(fT ... Kp(^ 

... 3®‘'T5HI*T 

CTO ... ^nf*^ 

'6 Tvi<j,Cf 'CTO' “t^ ’TOT “(I?TO f^CTO'l?!?''! 
gfsP5^ w—T« hT5 •tiT'vs I ctoIrito 
^ iWatlTO I 

tfl^ 9|f® <3 ttj'O'illSI^; 

... ’rf® 

^HT ... ^*TO?r ’TT ^pnfro 
+ StoT = TO'TO^TOT 

TO®fS ... TOTOR,—TO® SPSW 





^ KTCWRI t S»|srT '5(tt|'—g*l^ «ieKI i^iPP 1 

'ar1w<1 aiC'H4 SPT^W “I^cg^ lil^F ^TR $*RT I 
RTSfifTiHl RBi^—^Rw I 

... ?f5R, 

^ ,., I, S"'!}‘q 

JRJJI ... wu 

^HC’^ WIT *r^ >tWc‘ 14 R 'flf^*li Rc«!|' 

<iw«.','e 5X?C^, ‘tf^T t*T4s: ^CSRI, ^ 

HR Wfl^TT^fWI 

SflssH + 51;^^ = * l'35R^\0l 

®froH ... i5??5ra 

si75< ... 

eii'svw^'ffl^ ... 

WRC5: ... ^TCsR ^ 

RHiR?: 

Hfer um ^ a«R r^iiTsnvr sp^ 

g^^RnTt^t ¥M]f’'H<MT'« H'sifg® 

55r I RM Wh stot^ ftTHTOgg (nf^*iT 

tiigN ®fR-»i,'gi4 '3 ^ic^ra gnw*T sRnf^ ^ i 

CHlg^'iTs fg*rFT, g^nsn ':qi;51 if::^ 

ifTiFscg iran*® gTif<i?n RR^’in jrht, ^crrh ht Rm ^ cnk- 
sRs fgtfRHi CBrnfwi^ gw^- 

tgK^ cwnf’scspo ■*p1^giwi;5 {Milky way) RRR -HTgrpo I 

*fRr®fT ifit?!:;^,—RTwtg gR-cg«t1 

5fT5? ew 1 Hvi^tsjg hir (Sigsg^- 

^ Vf ^RpptN^ raiif'sw'it^g if;^ RH^ncg 
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ctr tMif'S^s'inr sm?r pfr ^•■t 

I51W?J 5Tn? C?^ I 'va*lHl*RI (telescope) 5i^ Vlg iT,K»)C*e 
»j;ti^ csic'RT tfjW ^’WT ^ ^sift)^ ?mr, 

^f«F|5TW« ^1t<ll>r>|V|^!3 ?T f^^fWTT tfTlj ??[ 1 

g^-sss ^fenWITB? {Milky way) ^ tiros' 

JTR tsmf'flC^lto w;^ CiS^t^,— hI^iT-S-^I (Globular clusters) 
■a wn®r (Galactic clusters) l ^ :Wff « ac^ 

^'»rs[ ^ csFnf^ sn ^ ^sR^fsra ^ i 

sr'tssiifT's *3^^ •'fito ^ i 

^* 3 ;; 'oiKit'o's! si*ll«ia 

T>i4 i *^ W^5?M <S^‘ B3PF1<J 

a\s1ww 5^ 1 si^ msTw^ 'f^rnta 

5Rg I ganc-sKT tgisrffi jfteilw ■^- 

'fTIRR 5C5C? I 5*^ 'SJCaa’I^'O TH'FU'I'oT 3^^'slii’fT 
Jtrog 7R>P9r jfkrtw ’r? ^ ^ 

^ '«|fl,Hl-l 3s^tl ^ I 

aWlWn 'SlT^d^si/ ’TT ^^J?roT5‘»nt :mil?l (Andromeda 
Spiral Galaxy) 5 nf^«j] 51 ^ ill3 ill'»I^T<;**f‘,W 

5F«s|; 'Sf i-icts' ^5131 ^ «isc?ic51 si^i»f^CT 

>r^5^ 53^ ra«l JIM ^BRT VlH‘)'g\!) 

capo 5Ptp*( i '*15 'a 3nf^ 
snea 2115 srtti ^irmc»t (^^) ^ ^fiVi-^iHsi 

(bwra) ‘»pf»ts fflHfvb »i;;a '^5 ^snesnm ■►fsjopn 

C^f^C^ ‘m'05T 515 I 5qi 5in<RC5 "WflJ ?®5tfl f5^—5<n 
C^rit'55!t«m^ I 5jsifet^ a^K 

aif?r ii;W ^ cerriT'o-BB' 5C5C5I ^ tt?5 

*f,T*l^<H 5Cet C^IR f5C>*I5 5^'M< '!lf5E5 ‘5T'Q!rT 515 5lt; 
f^\5 asia ^t“f E*^ C5IC5 *5TR C*(lT«-taiC'o4 ^r;- 
^ ?tT?TT 5 1 5?5C55 'aiH)4>IW« 515m5 C?51 515, '555 §'C35 
■Q irf^n fvfCT! C5Ff "^Cif 'il5N H5T f5®5 551- 




<3 jm 


^ ^ *n?r, *n <£ict5^o ^sufTii ^ 

^1 

fwT <a% 5fp5OT^t i)5Pi;pn *f^ 

!:^it$ 5?r i cm ^-^sW^s 

“hr^ra Wr-sf^ srs mmct sr^^tm i 

bd>H?\S^^S 'SfR'Q <il?r 5?r51M- 

c^TRrRTR ^n ^ M'S!: i?rt, ^k pf® 5 '5i^"rf!j 

aiwil)l STa I i, 

^5ii% »rW ’nter rir «rRf^ la^sgl^ 

'6 Hl?lT?^I<r ^ ??r, i9? 5Rfif\^^3pi- 

Hnt:, J'^Twd >0 ^srraw sieiW« 5 c?r ^75:7^1:;^ 

a<if%« I 

aT's^n^Pic*! 'SJ>V5^T^S *i^t<l^'SI f'Rs <*1^ 
C«r}lT'0 U’if^ ??r; C'erllT'a sf^ '&H'^lC*(?r 

^ ^ ^ 1 >i'^cii'iiTra?( a;c^'3 cemf® 5?i 1 

kc«R w ^b5 5iTi?rsr JifiRwiw >3 'snt^ snCT? ©wrc^r ifi^ 
E^nf^ *»P^ 5;if I <pffif55f ^ -s^ f<p?r5o “t;^ ceic^ 

•t^WCo'S (fit! iefllt'Bfl ^l®r^ "WI ^ifT W; C®1IC.<P '^RR 

I vil^ C'&rilT'sW ?rff»IbS'ICsn<» { Zodiacal Light ) 
j[?r I ^i<t>iw3 iflt ci^nfe^ 5i5}*t:7?ii 

n?r tic5 ssic® tif^n ?n?r 1 ?nf»i- 

Ec? ^Rfssrs I ’sjicsiw fsjc'ffRC'r i^Ri 

«iT« 5i;Mnr c5it?nwRf ^vsV ^ 

SR I ^5F»Hn^ 'STPFTC^R ^«RS ^nf»{- 

b^ic«ti<» I ii5::»i;Ri sT?r 1 int*fEFiC5rpF a?®Nn ^ 

f»«f<l't^« 4R(CSt W, .i^lWTlTr a»tT«l^ ^TbT^ 

csiw? 5i*n*a(c^ I <t1^ csr 5n;^i^ 

570 a;faRlc^ 'Srf'ajvi ?IO 5I^TMJ=7J ^ «TO I 
'5ff« 51;^ 5n?R%r« »i‘1^iTa4i<i «if»5- 

m atarES ilex's ‘^tT'Q?! to i 





CEK«f? *rj‘6t,« !*H'®'s ^ '®l'sra T'^tsil- 

jisns? Bw ^ ^ 

CW 5 , ^s™ ^sncsiT Bsma. ac^ *f1W>^t>9ra, >at- 

jiia I *f;;3?i1^ a? ^ ’r;*t ^ ^ici! 

>3 tf:^ 'SlH.t-HiU "Stt^pp ??PTJ# ^ ^'*"1^ 

>t sn^TCTI * 1 ^ "177^'Q 51 ^ 

?pT?f'e jf;;^, ^5ni:?n« E^iVt ^nc^ 1 ^ 

^nrr, '5I^*®R-'f^!f^-*Tl®r5HT, ■{H» i)TG^ 

^SIC^FF ^5n WRT ^ W?S I 

C?[T5J vsi'sc.®! PPR SfSIW 'sisJ 'TW '®t'^^ 

-3 5 :^ ^Tn 5 :^ I 

^srara vs i ^^cv R ^’Ri ^SRR ^ 

I =fN ^SRT « WT 

ffTFT 'SRIT ^fN >9 ^fRT '®T^ ^ ^■OiC^ ^*t^Rn 1 

*iic^w, ti'^rsr 51'®^, ''f*OT*ft -^c,®, r<i'o1^i s 

® ^W'iit^i !(f5?rpwi“(^ f*tl4 s^sK’n 

^trotra *Rs 

a ; tb^t‘-'5 i BT'W*® ^t^a«»nf>rtsiPffi 

»ft«re? ’tJh'iw^! I 

^ <3 ’5(*TO ! 

'^’ *n^ I +^pi;!= 

^ ... csw^^ ana 

ST‘*|iVslOT T ... cewT-naOT 

'^i’^' *rnf^ sjf5?n«R[+^sn*i«=^^^fHsn*r5 

i|^5^Hl»(HI*P5 ... 'Slf^RPRt ‘^T'Si*f)iT’'st’« 

W? 


■ ¥ * 







s(;E+t5pq! =?I5i[CTi 

^*f+B??C?T='srft(5fet t 


^tf 

*(*fi 

^fsg^+'5[ftr+fOT?= 

^*5?R 

fsras 


^tl^'O 

ba‘i<pic»’a 

'5(5^% 

®OS^,5|7*]^ 

'0|Tq^\S 

^p5p®i?r 


^twif<fiffc?n 

Trf*0 




M-Sill?] 5™c«r ■'f^^ ^Wl^'iisl I 

•^Hl)l'05lS ... -^srI ^miw srraT; 

'5f5f7? 

VfaiWNi 


I 

fl,ilt'0C'Br<1 srf^^nsRT ^Tf?Rnf^«C« btfl+IW 

'5lf*l^, C^ f^'BW '*H>^»|'i?l «(C5P% 5,c?rcisi '3 
^pfspsr <5(;?ic!e^ i nrf^fR srm 

fl|SSn^ (fT^efj I 


JTT«T^TC^ ^ snrr fa*! msnrsra'*f7?T 

CJitw^ic^ tsRFd, ^ ‘^- 

i7w«f >F^ I atrn caMl^—^raR' ^si^K 

^ I T<*|JJ'2iar HE^ &S*® :fi«T ^ 5n*fl WsRSRSI^, 

5Ttt®iPBR ^i;;^ i 

I ^hThE^ 

’mn' SPPT”^ *fwr 51m '^nHw^iT's 'sw «'sf^- 



TpiW I T^'oTil'ii ^ tgit 

^rrw * 

R*teifwi?r snwi’sifsjwf^lCT'' birI^ms -^^O'gC'SKi ^onrm^ 

a^?^, f^a;5r PTiR^ror, ^iwr ^sfniSTR 

55RT "sr?*^ 'orar ^oiiW i ‘^i;^’ tir^ ^- 

w%«l^, ^ '^’ *fr5 ^ I ^ 

'StM^'oS I 

f*m C!9*l% 'g®r 5^ i:«Flf$ !?Fi1tj ?T;ff <3 'Efspi' 


(Spiral Galaxy) C^SRT?: ^TSI^'OT, 
"prfpsRiV^ HlohiC^'a 5T3 f^sf^ ^Wl? ^nt^IW- 
*1^ *1?^ C5B!B<IICJi<1 ^ffv5 5WR ®ni5TRR^ =5^51- 

‘■^ciT *i^c.*i''<i “S csR^ i>a>i<qT«''o ^lara^ 

555?I«( I 

3i;w% ai^ a;f^ 5i^csj'< ftMwc^ si:;<rsrR( 

aif«rR iiHw-a twRf^‘^«r 

^**RE^ ^rIiT -6 3T‘a^‘Rl ^SU 

fsT’-iT'o 5^ I '6ii^J*i% 'Bfiqi!i*''o f^*noT 'srf^sifass 5f;Tr‘ 

t»ll<lT<C*'R (Solar System) i^ssg i 

BR 511^ ftfCH fS^^riTeT aPR' 

513‘^ip^ 'SiT'o^ii aTC*¥ ^5R7«ti ^ 

?raii9ps ^ I >i;c5fii 5Rcsra; ^strs'ejr “rW^ i 

csra; ^TR^i^iR fw=p ^ ’ife rtt fsTiR 

’iRcsr i^TR TO, ’Rtsra; ^ ara wiWr fw=i 1 

f^RF af*65r Ttt.'P i CT^R- 

spR*^ ijR v^T'aflaH t rIr c*ra; 


05> 

(&) 


fs^ ^ i T< i ^ i CTi 5i#i!?Rr sictfit 5^ I 

iM nc^Ri ^Rit ^ii^s^rnr csra; 

^iw*! 5n:*n ^swtit 5:?ri 

(£i^ f^o^T vj|3i4iifi warf?r^ iwsiir ?n?r i iflt k^^rifsTa 
'Q 1 %C^t^RC^ ■»fk<'o'^H*f^ fa^ SRSf ^ 

Cflt® “'TC^ I lil'iTiCilT iflCW ^ I 

C^lt^^s^^qteT f^iJ^lT, CSRHI^-a kr*(V W ^ I 

&s<r c'sfMic^ik n;t9R^ 'ff^*r wl*^- 

piRj:;^ ^R;;?i;n, •tT^'T ^otc®^ g*^«ra^ (a<i ^I'^t^fi^ 

?^i'»fVtei c>i)^<^ gf i *¥?i 5 *^* 0 ^ ‘»f;tsRl^ ppi^ 

t<MW[ Jp^< ^ic^ 1 ’(^far?^ c^piR tnf *n?r*t 

v£i<“ g’-l-^Wa ^ !5n?:5^ aj^si^c.^ kick's PSSJS^ 

T<i*ii«i g*^^c^Q k^nsiFr f ^ic?ii 2 f^T?i ^®pan?fl' fg? ^f^- 
cwarr ^rra, r?i5( C flocculi ) i 

TI®^ C*R ■'ircai^ •ni?! <p,u(,?, 

'a‘n;;f«T t g^^ppticsr^ ktk'i 

^R®anc^ ^i I k?ii*ilei'sN 5ic«¥f 

nrTf ^sricf t 

<3 ’flfaR^ 7i:;ra aifan i 

Snlwicjra ^amnn 5?r 511 ^ f®hr, ®i«F5cir 
'iT'n I ^®[t:^ ^i^Tc^n ^rt ^irt, ppc^ 

’«i'^[?n sra >?:;$; ca^if^ Msr; 

■'5[srJra' 5;'e?n *n?r '«T‘'t ^^T*fs ^ 5 ^ 'sr^tf^ 5;c® ancas 1 ^,Tvi<i*l'a 

^-it'vii^ci ^gfsn:^ c^r ^i;Tr'‘^T*sraff^ 5 ;^^ ^ 3^ sn* 

5f5fH) >jV(,lTl| 'iJf'SpVS ^ 

5Raa(ciif= aj^sRl^ ^nC5R, ’T 7 fT^'»Wl Vt 

c^ I =5Ff*f^K»[ 5i^*f;;OTi ^ ^ I 

iflt aiX'amToRr 55T<i?q^ affpn«i f^iw 

w ^ 5^5n?r i *n?PiT 

SRI ^sTT (.<it'o w, l,t.®i<pTa*1» ^l®rc*ra er^ei»« 

■'om wn 2 fR[ if^ ^isn?i 1 


eo 





^ ^ ei^ «ir?RI liisp 15T5T 

■»i;fWNi ’W*® “wsi^ ^ *n?:^; si^vh ^- 

'5m'»rTflRT ?nv^ 5i^pn9rc?Rf ^ 

wn 

c’rt^Tc*^ 51^ i 'snWt'tg 

■spspsT »i;*i; w ^siTC^ ^ 5^, ^n?::?; c*(*»nw 

^usi "sjii!:? ■»nfT«i^ ■'^ra’^nic^ ^nW*r *f<5C5i 
^ nc^rni ?[i?a siC'oi^ i?i'a?rT *n?r, 

•5»^iJ'l5i 5®«f<('n's( ■*f't*i; Rf-^ i(,?i wr’ ^i<p<( (,“ifi ^»i'a <pt»( 

Pit ' 7j;Tf-OT?’^«r “T^faralc^ rt 

*ii^ii'«r« tf;^-^ ^nc5 1 >i^CT''fi £<i‘!,5's- 

^-C'^ficsRra f^ratsi ^t^r-'^rfesTra '»t;fsf<rt?:^ 

^iiifTii c?i5T ffn^w-a '3'^ f*fRr W^6ra®f ^ t 
srTtfIPl!^®RI ^ ^5rir5, RC«i:5ni^ £ITOI<>i 51 «fT^®f- 

“ffs ^STOI 

w«nr, »iR sr*^, ’V^s— 

f? ^ ’IrOT ’H*tl5T 
'SRTPn; I 

'Bi'tn !T WPT ^raw 
wim«rra?re5PRrt s!;^ ^’it i 


5B»TO « ^! 

f*WT 


^TpW 

5T+^l1l3 


... f^-JTTf«T*^ (^f«-focus), 
sd«. P7o?n? 
^♦RTS'^ej 

... c^?r 

... 5C5IC5 

... *^1“^ •TC® 


8^ 




^SRnillS ... ^5RRn5T-5I??^ 

»^^ii?irs! *^5?c^ ^tn<r?\s 

^rt^s '&!£<('''<; a^»^^{.‘P?i 

(£i^ »(i»i ‘^np^’ I 


^nfffrai^r 

kil^siff 7TISI ’®1T' I 


SI 

STR 

■»ff?Rr«t, !RCSI 




IrV^ stor 

'»(t<H<l‘ljR 

C<Tlii:q;; + 3Ttn?Rr? + W IHRI = C^|V|?JtrT‘l?raiI^ 
CRUSR: ... WiRbM't 

... ’T^aR^ 

auT'ROT c^TspT^, a^aRl?i riiii'«?i i 

'W?R' <PR'<llbl 

RTf^RT ... -PUC^H 


^SR^Rlf S 


sfN RC« ^RI?riR-5I?f«*P5 ’■\S<1£<«1<J ^STTfJRf^ 'SjW'fl 
T«ss'^RMC'1 HriT'oTM'o asf Tr^-RSUFS 5C?I 5C5RK I 
Wfsf^ sncR ^ cmsp'fl 'srpncf?! 

tfT?H C'ffisibWR TT^t^aa' ^?fCfR I 


’R'nfR I 


8% 


(“r*^'^n5iR‘) 





w® ’i*'5?r 5K®5f ^ ^ ^ 

snpF»*t»i' *p?c® mc?i sni 

><112^ arc^f^ <3 

c^wcsa'i, ’iTf “r;*i^ 'Q = 15 ^, 

ai'PRT f'pipr^ I '’itT'' “R^ af®^TPPi ‘fiN'i^’ “tT??5 
aff 5c?fc5, *i^-‘^pfTs, >ii'e'’*5''r, ‘>i,\TO-<r, 
t®^7’; ^it^lCi® f*‘'!(f®, '*rf^ 5!C® *Ffcc® ^ 

gWlC'®^ (Visible Universe) afil?*RT ■TW tiiiX'P’Pi I 
■Jf^scei^ WoT ^oit'o C^I t.<P<l®l 5^ 

iflspr C4H ^arr 'Sf^1?i ^i^'g ^a;;’ anc?t «rr3^ 
tracer ^ 1 *n*i'1=7^, c^nf®f^, 

ssn®* <3 >r<K=7^ 5 F^c**i 

5ppC5Rr 31 ;^ I ’PP^s 5 i;W5 

g^ I »i^Kc'* ViTitc® ^ jtr ^iiW®), 

gcsT 51^—5E|vra jir 

l 3lfg®l ?raT'® SR»tI 517(7 at^flSTH <R?n:^ 
a^icg 's'g'gifw sn*fl5i5i7^ 

<p^iti?*H I ’ ®ig®%r c'SfuT'oT'i *r)ifi gn^fM 1 

’i^'s^TK, •i1^iT<4>Mnif< lag ac®? wiarra ? 




<trc*spr, sfsR sj^, ^<i9Fi 5i;s, 6^ i— 

f^^sii'<siT»i nrreiui 


KTf^i 


niySfivo »piff—^ef ... 

ca^'n< 

575—f^<1W»l'Cvol ... f^»W<iT 


csirtvs'fTPfr 

iWr+*ii'»ii‘>( 

= 1'^’^«1RI 

c?n55i< 


.. 'ill’olT-H'® ^ 

.. c?nfFs 


^ 4 ?to; 

WerfsTo ^P’C5 C?nf5^ I 


terilT'oKflslCH-slO ^5P?7II?tra l C5|t#K^ 

C^fSR 'STE?, *|vi1t^ ffeT STT 

^[RT^S STo ^l<PW ^ f 

C3ik ^n?poR 15ra^ 

a?, aw ftnr sre a^i*i;a;;»!, 


88 


’•pfraiVn, sr*!;, ‘»iw(;, 

la^m sra i 


•n*i.tni 5i?r ■>p,a I 

^ <p’p^**r VO'S ^ iiT^'S ^poRT I 

w»far fsi^^ssTT ^rr T<i^j,=iM^fT5i sister R?r, 

>{Jlil Ml il% ^’ca I Jl^^Kiff^ei “Slf® ^F5®te 

5 RFer sn:^ ^sne^, *rRi ac^ « ?rfhr 

3|;;c^ KSM ^RTI (.*lt‘]!<1C*<4 a^a*f ’lljasj f^- 

isi^ i atfri^^*! -^si^ 

soi<i>s't?i ^fw^i sTCT I g^ic*^ 5pp^ ‘ppnc«i' 

*jf5 1 cakw^n:^ ^pppi ^ 

5R4*i''I“iT®< sn^ 3^iC"® k?fsr <3 T<<twh i 

^j;;^ c^ 5:’c^ ^pi tpit 

5:’C^ ^ I 51,C*l'^1 'S'S<Caitl, ^’DS V||<P5^H 

#¥“1 ?’c^ ^Tcsr < 77 ^ ^afi^ ^ c*r kc^ ^ 

I g^ac®ra csra; <tW«i wi 1 

aT' 0 C<P sn:^ (retrograde motion) 

aasR*©c5T siiTr'w ^ ^'*r 'sr*^ 

(ff^»f JwancsRf ’rtar »siTv^t!j 

’TT ffWc®! cfik?^45i afa*K¥ c^^T?:<d^ c*(c^ c?«n *rra m < 
a^c^ a;<!RP: ^ 1 wa;f5Tt 'Siiiiwi 

^iITv'i 1 51^ ^’us s^c^rt ?; 7 t? f-raai^a 1 

<3 sr*fFr^ srtfjf^ tvim nkwr •rawitiJ k^- 

sn^ f ®rRrHi ac57i ’ 1 : 71 ' aksrrn 

^?ra sRj ^ric^- i T i j Tfl •» l gp *^ ai^erc^ ‘-ii^’ ^*11 ^ (tT'o^i 
^ I Kph ^Itt a^, <3 517*1^ ^5p®<i^ ^ 

«“i;;^ 1 5i7f 5:'c^ ara 

Sti 





si«?|5T5Ii:^ If;;?r5 SRT Cbr'rWlTiJ ; spwjera^ ariTW 

5W?r i i Ti^ ^ T ^ c g *r7<i t*T55«i ^ ^ tsfiriw^ 

^ ^ 5r«^OT^ I 5R? ^'vs SfRI 

'SiiDiJiganc^iw 

a^; cwCT "if^reRsis ^5p^, 'sp'oiW, 

I >f;CT‘'a ’p’ssr, -a PPig^, 

a 'sniqf^ ■*iiT<'^in 1 ’i<*f ^* 1^5 

'*iiG;'d^t4‘i!i5 «ri^T*ipw snt^ 'Qn^ 1 wa^Jra?: c*^ 

sn^ w;??t, *^(7^1515: »ii«'<ii|i- 

t ^ ^*(w T^r? ^miT^ fiw- 

sn^ CBFirfe?^ ‘ia<p^’ 1 lat atf®Rl bcw 

if^<c4«5 5f;;tc*rt a;*T ^f((<F t 

a? ’e^i ET0»f 'Si^'oc?! I (3^^ ^T^s’fJsTBr 

^srmrs^s ■nf^rora^ 1 ^sR^n 

s[!?«( ’R W'b^ ®T<r55ii 1 

h 

at® fwra la^ f^aM 'T;;^a;f®T? afipn’i ^ 551 
■aingi i at® la^^SffTT fwsita sr^ kot t 

a^fsRli:® ^ICeTI ^TRC® ’TIC^ 'ailwT»)T'IU ^TKa I CT sfl^- 

c^?g*«|pr ?’c® fjp'ran^rra’ ®n(,«ii<p^4' ia?^?^sf5F®- 

*a5T 5 ;’!:® 'spspsc^r « 

5i’'(T^ sFit*®, j?^^iTa<pnii tfw$®si ®ra^ra 

(j;^—^ra^^rian^ ‘^a^^’ 1 'sr®^ 

^’c® PtM^c*a?i a^t'RT ’fiTr sr't® wiJwJw ^fii^rRr 
aia^ ^ I 

sftattfa® <f'ca,t«i ®w^ra la^sft^ 

^-o^TW^ *1^ ^nta ®TCsi t^an® 1 jwir^its® JiT»pr'®5r '^T*f*f§^ 
5if«*ic® f^®5i '^I'prafa^ f^«5 fqjspf'^c^RT v<fl®ipr ^ 
5R*r ffa^a c-^laTit*^ 

af®t*it*f?i iTwtH^ a^^fsppT I 





SW 1)1^ 8— 

•Tjsiwn ^wrar 5T?rem 
m WCTT *nf® ’WRTORi'n 

^IfSTPR I 


®r«('« I 

... TO 

Pf^s ... cBfirW^ 

aror... 

*ii'5+'5*f,+<i«i=<ii'gr<issi ... TO' 

^T\5t»l< 

*nf^ ... TO 

«i^ST^ ... »n;5 «n'siTvg'« 

5JT^ ; 

TOPoT ... afiRPTOOT 

... 5t?f 

^ ... 

PfPIT ... teriir^'^W^ 

*nf^ ... TO 

"TO^rm! 5i?TOT ... 

a-a l'l'vS8+^*t=airi*i(.'«Ra; Ts.t'flS TOT a^TTTO I 

aroc^'^f... ^raTTi;?! 

f^r ... 

... 

TOITO5 ... froWsrisr ?it«rr 


^H^ror: 

C^lrf^ SR^ ?tt«Po (^ ?ffOT5) TO, Sw;TO^ ?lf^5Po 
(^t«TO 5if^ra) TO, “i;;® ■iii'»iT'-i'o ^n^- 

srt"w\o ^C5 TOr*l TOt I *f;|TO?r 

8<i 

<*l) 





^ifsTT T-'JVJ'S'S ^ C’fhff^c^ 5pp® 

C®iTlf'®''<FW^ I 

>t.,»n\«r »ilai*t>itV T'^'sIuct i 

C®?n s™ ®iwt Fpift'Tn 
^3TS ®rf'o*ia'i*f’II*i»t+ I 

•T^W WTSSf 'wIrI 'sritiC'S ^rie?(5ff’®U 

'»«i*-'o “i'la«i" -vrs < 

iTf *nT*ra sro «j:w cfi^ <nH?i 57® 

^ ^?»r, 't;;^ '»r??wi*T, si^ 

*i1^r^'f 5TII "kjt ^ git*ti:® 55IBI ypi? 51^ ^w^rra’f 
^ I pgsr' ?rf“fc« vi*4^T\o. 'srs^'ftf® 5ir i n'^sf« ^ 
^rW?:^ 55n^ ^ i 

<e 'a('»u»( ?iiT*i{.'® ^?\s^^rTsft ^ I <3 wsT 
'5IW 5p5i;«r ^Sfl^ 5 i1cT KttT I '3 

?ff*|C'e 9C^ ■'VT^ *1%^ I 

5(7*r<! *(Ris*j\ ^:<t?Tq '& ifll fst^^r “fT^ i 

^TRS^*! «f?l 

I ^n^TC»f 'ifFPCST ’snsrg*! 

»iTa“<wi 'sn^ 5!:ir ^m:*n 5?i i 

wai^ ^ ®jT5f I isl »it5<i a^^iq 

50J ^ 'ST^»I “(l¥ ‘fR'f ^; s?^ ^ 

'*?l'»iT‘)<P ^^5C® *ra ; 

?n?r; iiiTO‘tT5nf»r ^?i?*r f'»ffe?r rts 

•inc^F; ^?c»f ; f®T?c»n ^?»r 5:’r® ^- 

?n?r 5i?i5r ^ifws ^sprt ^ i f®iTc»TW^ ^<c»r 

'En^*f *if5P5 “til ?:?[ I 


I^C^I "^JviqT*! ?rf'$ 'a|^j»'B Sfaf 5?r, c^ 
WifR??F •^sR^lir SR??IJ5 <fC5T I n^8I^ <£IC5I 

^ M'b^ c<f»n?r i 


.81/ 





^ W-*=8rTCiT liicsr 4(«i»'e »l*te C5T 

sefPTi:^ “llcyitb ^ I *l1caicib iflC?T 

>i^^'T<im W'13^ z<^-m i 

7^ p'oiTt I (ii^qi li) ’jpi 

fq^gwK ^ ^fifTttl ^ I Tf:^ 5P5 UT^ 

?P*R C*r ac^ SfSPT f*!^ C^ ac^ ^sTT 

*r*R 2(0W 'at‘T*l^*i *JC^, ^£*R ^ t 


'SRI 5!^ sn:^ a?'5 55t‘T'»fi:9ra c^i *'ari?i 
5?T, ^'jfPTCSF “ilcaro, c^rwt liicsi 

’5rT«»ra 3p*f, ’^iTFiw c^rt sns^ nt'^iii* *i@n 

^1 


^Tfenfa '»f;f«ii^*[g aii<'i)'V^CT '5fi«['^i?n 

»i<i1‘iT^ ^iw iTf'o ^<ici?5i 1 

“Wtl^ ^’C5 SF5I 2I^«r ^<IC^'5T I !?lk W^T 'sp^s'jlc^ f?0 

37 ® ^^ -Q ■>*fT^ 5? ‘‘qi*t*r 'srf'tc^a 

i£l^f^ ^ I *^1!^ ■'T^fSRIC^ SfeT 

^C?R I 

s«;*f a^ s 

3i7*rR Tn^Gsa a^ ^si, si^i^ ^ stri fvsJi c^ ^ ^ 
5fi^ '5Rf*^ra I 1^‘!l'« 5R% 5I57|7f snc^ 'Tf 1 '9(‘n*l, 

^RaiT® I ^'fo FT? CFtf5*t ^ STI^ 5:’CTo afi;^ 

‘fw?nf»i 5^^ v!^w? 5i:*n ?;;:?? i s^ ’TjtR 

IG’IR^ Tm*pu?\dT ?C5T ^saR-Q C?*ft WafT ?I? 

•TT15T^?fii?-^? n? « R.cai'iHt?? nic?^ ^ra? sfW 

c*ran E*ic^ me?, ^-e ?^7Te?? 5 t?s5t tisrt ?? i 

^f?=5f a?" ^ ?:^*i?r ^sfsp^ e?^ i afa 

OT?sc*^ acTF sr<t^ mar ?;? 'SiviiH 





fTO 5171^ ^ i ai?^ ^»f9[ -a 

SJOTI ^5[^f*ars, aipir C?*IC5f Bi?5il ^sfsjsr 

waira 1STRT Snfwips ^ ^trac?:^ ‘^•I'pperT 

^1 

-?nfs(^ 5^, ^aiC?TT 

crcai, laaR siCiT 5?I C*R SPTCSTI fes 

anc^s I iflap »i^I‘*h’1w sra C3?i ^ ^ i 

*r;^ ’rro? T^ ^ r®? ^a^ic?!-! sjcoi 

w I 

Ifijg ^f*«[\o cernf®c^< ‘'lt?Wl*T WFRT? ^ 

'«nc5fi¥i’i7i:’ 31;;^ w ^ri ^ i 

i£l^ <n.*B (,<pi*i '^ff?Pr5^ «i^) <P9i <iifl 

R]^; t5:i f6'T<1'l^ “Nc^ I 

^spf 5Tr »i^ ^<uT*r feTa ipitiR,?:!^ ■'R^ ^ *n?ff 

RRfT ^1 


*j;< 5c^ ’ei^:!?! naf®® H<ia4>>if*4iTsi\!i 513^ w >Q5r- 
c^, *rH«% c®fnf^aTCT% '5tl''»<iT® ^fl^nlwra t^nf'®- 

^ vii^a =5i^i:;5n7i I ti:;s(CT^' i>il<T-!iiR< a^^sw sriw 
^arcRT ^ ^in^CT Bc^ ^aicirr 5nfe*fi ^nw; *i;5r- 
7 ^ ^srfe t »i;Trcaj5^ ^-^nra k*fi- 

5(H I < 70 ^ W 2M *aR3t a%<sw< ^ 'SICJR' 

art I 

"ijff sr: ! 

5C® ■i,(.a‘s a[faR^ 5’r5 '>i^c<i a ?^- 

^'ffl'i?ii?»Ti *t;g'^ R'«(iTaFK?*ni Ratfn^rgr i^jj. 

Riw aTarfB^ 1 it^fCRr caincRr 
S^sf^iPi ^ c^T, 'srn^TC® ^T?n ac® 1 b®s a itir "t^a 
^rfpieT I RiR »i:;3CTa 5r;*r^'®£^ fe?i 

pf'arr arra 1 *f;;^ ’’sir 5 ;’^® >5^ ®iTvs#ii*)«nei a^- 

fto 





twn »f^ ‘«a^ 'sp^’ *t*Ri 

5F^TT ^ «re:^ I *1^ >iMibfi ^ srr, ^ ’ig *ni75 

psg i£|^ ii|<iiC*1l HiC'p '51^5^1 »i^ SIC^ >|^<j'i|"^Bi 

i*iT^fl.ii*t yic^ I ><i ^i^in w:i5, 

ii|^C*IT »llc,V? i5^\ ill<P(.“ii 5nc® fentfl*) 

^3lC?Rr ^^(.*{ ’Ollfl *l(,b *111 

* 1 ^ 5JM r^sRtiT tra 2?^'e?rra ^9n, 

•i,c.ffii ^rns (i)CT 'q’isiTtf^ 5 ?:^ I 

■Bi i^gn^ f*ic>«m«i »v^ w^i 't^T-scsFH 

?nc®^ =srf^ nT’QaT *115 Jnt:, c^rnir ap <m'Rh;^^- 

■6i«i|vb ^!TO w WHi ^ I ^ 

®Rft I 51 ;^;, wcsRT ^ 

(fcscf ^ '»jH,iiH *rra I »I^C3^ ^F 

^iwf 'snc? 'ST’ ^HT TO I 


’*FC*'!Ff, sm Sf-^, C'sTiJ*! 'ST®§51 ajp?;; i— 




ssMPn '»ni^^ srfwi “iT^srof 



TOTO t 

Sffl'TPB 

... ss'aT'aT*} 


... 


... 

fciCTO 

... 

5rf*RT 

... StfeRTiTO 


... C*lf^^M 


c'SBfssTicpir ‘f^-’ (fi^ a'so TjRaJT 

‘r$ws’, JT+f^*TOPT ‘v^s^’, <ii^N 



-Q 


5W’ I ^ l*s ,—jtojrj 

•nsF'O §i*01 




^®5 ^ 

ni w^'s ^ 

>^^^ IWIC^ 


'6i*i;^m s 

■^t;f«R*Nl ^ f^®ll?r « 5lfet?t ?|M 

*lkT CTI^ilH ’Ol?n ^ 

>)^*l'lCSTI-t' ^rcw ^CilCS^rq 1 

=!SI?R !Sifl(^j«| vfiffT^ <j^’ iTPr ^51^ I 

3qwp*iT ‘iJnJc'o Ji?r, 2n*fsra^ 

tevo-itiial I <fapfht ?irfa i 

c^jsfJT ^nccTT « *qpsi*j ^ 'sncte^i, ai'T'o 

pssR «sj^ef *n^'f ^ 'snc^ I X’ ^ 

I X’ ^ ^ “ic^ *0^ 

iffspis,—c^ i5f1^ '3 sraj^ra ’fcsi ^spra ^’c?f bc^ 

jq^i 5ii^ei»flgr “^nW^ isrlc^ 'wrt ‘^srI’c^ 
‘cinWt', <}c«icsi'f I 

c*i 5fC5; ^TPRiT w1^ ^fw, (Pt% ■^ar^ ^ csra^’^ 
fare? c«^ ^PV*^ ai;;ra i "nHsT 

?’E^ ’T;;aiiw ai^'f^ “^ai^ ^’c« xpm sqw ^rr pr 
SlISCeT? 31St;;W C'^J|TvoM> ^ ^ afT*65Tfw ^ RF^IC? I 
^>^'or, «ii9i<.*i5i c®Fnt^5®^*v5sfi >3 afstifR C’c^ 
aff^ksi affus^i 

£ll''ofl 5 iiT'4><i ^rf'aif I*ft<p *ii<ii(iH t'c*)*^^ ajT*6^ 

5:’c« anpi' a^TaRfl ■ani^T'tw ?’ra 

nfwBcsr 5;’c« c?*f7 *n5r i 


4^ 



»(^*i"iT’»»i,^ ‘^'SR^ 3 tW, ?nf»ra ws ^■Rssrra 
a;fsRl^ *n^*ii?]1 ^psi;^ 

anW £rf^F5 ^ I a^9R^ ^’C® OT’*fT S'sliliJH 3'lT*^SVt 3II«T 
trf^o anW 3p>(^ 1713 ^ 

5RJ5T ,< 1 ^^ ^ a;^i!Rlw 

^5tRR^«r « “iT^ ^ acac^-i 1 a^- 

T-)ieri? 5n>frRitT:‘( ^’c?! 'Sun^jiTar® W¥ i 
5g-<P(.Tpa *Ti^"i'Pi'ii ^’c« 5'35iT*Tc*p '5n?rai5X'R •w 

»tT^ht?m I w ^i5;'5ii, « Ft^®n?R a«Ri ai^Rioi 

a'RR t 


sKC^a?, aaPT sr-^, ^NvoIii 7 {;^, iNvalil «tr^ s— 

9j^«CTlsil '4 hT-)''‘t; 


^ « aFaiTJ 

^ ... rr; 

5<i I8rf«S+'Br?iC'^=S-i>^tsiT'»'sSra(.»^ 

'sfilfii?, m ^as^ii ^ ^'i:« ^ 1 (sn?i;^*?r 

»[r*nr®Rasi) 

'5T<+^W 

=TI5|^ ... 

^tawras .. bfln>fl'S5rT<i\s 

>i,\9:>ii»ii ... ai«rf«T«fi?i^ ^srsjTa 

'5R:?+fara!=^=t5l¥?! 

,. 3i;r^a ^tr 

’TTi^sriCTRi ^5^ I r^ 1¥?5 Rsi' ^- 





'BR^mrs 

^nn;, c*r S'-iilv*) ^ ®f1w, ^ 

Ei^lE^Btk^ 'yW,'©, >f^*l'^ND«IlTfl<f; I 

f^ <3 ^ ^*I 

^n?i;;5r'^BC5ra ^«r i wsi ^i?i,«o^]‘'vT*i 

us^ ifliTi c'c® NM^r© ^sn^- 

5i"55c^ iw « ?irnr 

??r I ^Fi^'^5!:5nr isrsilTr ^n®n i c^fict; 

^ ©IMC^H ^"n ’T^^'T ■^^PsT'Q TO -©IRM I 

■^«[^ ^?i;^'^ n^si^ ’WJf ■!:;::?! 

^j;;iicw I ^T?i;?i'^ ^?*i t tm 5?i??nT srt^ 

^]?f;;5r-®!;^ ’pstr ni'STfT to i to^^i^ecto tra '5(fTOT?*r 

sriwrnTOl' fsTCTO ff*f Ml^cm SfCffI I ^‘‘Tff^T^TO TO; 

to; I tro. srfTro sm ^icsn^ to^ sntcro 

iR»ft >0^ ^TTI 

■toito;^ FfC'S’f ^T^it'SfH a^«r ;tt to sn^TO^ tot to ^ i 
’T^teRilfi to;^^^ eriror fro Sfiro' ■a 

3lf!IC« CTO Tto £ReT ^nC^ ^5R1 STNI^ UtZ5 «nTO 
TOm ^ I TO^«I ( equation) TO, ^ 

to;^ iii?F I -ilwiM ‘ST^fWk ^a<ic»i«i„ sfN- 

SFim ?f^f*ICSR; TCi^l'rore^ TO;SRTm 

c^ TOE. csr;?! to; csra;?r fe«F SRif^ 

5i^'05]K »l1^s^lCTO 5T'8?rT a tfrsRSICTO 'iW*n- 

5ia?nq TO, “iWlW ^TOCSr; liisr^ a>i|<FIW *fh5«I- 
csr; ^ TO ^ I TOnisf-'SCTO 

a;f5r fro to Ji^w'iajcTO wwcro toi to^to^t 

qsra STOTORT '^riiPlV^ TO EC^rC^I 

to; a??'f“il5T; to;^ < s ^ to ’^toh ^ 'tto ; aTO*i*iV 
^ra; “TO a »p*f^ i “icto ttn^ rt ( 

<]|«,»i'a[.®i'a oi'l'oi '©(?'© f?T531 fw^p^C^TTO' 'sim CTO^ 
t^I^tsRT TO, ’TO'f ?5fac»'S< ’«1TO ^51TC^ T'4 >*I''<F'o[W ‘'i;f«Rl^ 



C^>rf57fW 


^nsncf-r anw, 

ffswfswT®^ •qra^’^ora ancffra ■^fsf-'eif^Ts^'e 'sit 
I srraTT'^ ^ fe^RT <ii?R cm^ siOTi^ 

'snr?, <s ^ra;?rwr »i^>j''iw I4 T^tte,<CT<i 

*?5r I ^Rji^r^s^r ^ eiraisT sic«<t 5fc«^i Wt?i 

^BTsiRTTH (3*er,oi ^ 

lifMi?® ^5P5 irT'0?rT srra^ '3P<j^nc5 TH»iT®er'* ^ i ^ 'S 

c’fT»i;^BRT ^sf^nr^ <*fR^ jpm « ’!*»rn- 

^SkTh?!™ c*®'®rT*’i wtT^r-f ■w«(' w '«(t^ ■»pfics<% 
5fi:®»f ■m'S^jT ^’i:^ ■nT'O^rr *n?r i la^ 5i>ni?p t®- 
caThiiw-^jI^ ^ I "sTRfT ^sjjm ^SmTha IW^l 

*T?3^^C5?« RHT =5R®»mt swi Twt 5fl^<r 
^i is^ *ff^pr5^ *=iRn 

?RT»f'^ I tScffk?(csRr >i>mr 5i:« ara >iiv6t^iTC r^- 

5RI ffTCT I Cfllt<l?llVI RRIT 'SPRT ifl’P^ aTfl^'S 

ifitii;;ca c«iiTiRiw,->il5iia ^ i <fl^ spm 

^nwt fwa" Epm i 5i7®?n*, 5TT*fra*i 

^'5c ?f TR ? iw- R^ 'Q c«iiT4aiu,-’i*NT, spm 5i>iic<!> 

i?i*iiaTR<i af^ "rnt a;»R' sk!T <?it ^ i ^csiTr?(ir 
< 3 c<fiwi ^ 

®i*iRi c«nt3^-5fNT ^ra, 'sw 
a*fF»r^ af^RT^ 517^ RCTC «nc^ ^ I -if «i1^ 
a?iw^ ^ 5C5 « ; ^ 5n w^ ^ ^5Ri ^ts 5C?K5 

^“UTSa ^n^TOT tR«1% ^ ’PaR I <5^ UW STIF^R^ T^- 
f^c^*r Rsra >ii<i R^TR ^a-pciiBiiT-^^r TrrTs 

3CC?nsi 51;^?, "sntw ^T»fl?r w«rr x’^ a^Tepfl^ ^rtr, 
*s;;;5ras, anr Tvorc^i n<nTi7 *rat5T ^ ^ ?'Q?rRf '5n«r««pt 
SsRilfRCTRn SRRR RT i 

sj^sral ?isf^ f»i*ip'»s <i ’rfSr* 

•>*n;w', R<Brra Ri**rtir WMt, aw 

m 

W 





Mm f-'f^ 

»rfi^?cgcfi <j'®'i/wf^rmvmr tr^/ 

SI^T^T^T ’<3 ef^ S(Wl5l\-f»IeTT ^ifi^ FJ I m 

■'TC?Rr ’wi^fsT 9i;?i; f*TETW?r t pph*«pt c^ik, 'sw, 

TSIW55T, w ^ ^W l^nf? fn*® I 5i;:w ’fWBT ■^- 

^ ^ ^ ?WT<i ?nTC»rT JiT^ sn^ ^ i 

^1?^, a ’R's^I^st ’TO 

?WiiT i?iRn5m:*iT vii^w<5 (gsRra I ’qfflRl?? fe»rf?r5c^ 
«r«1 W,'o, lat: ’n^ I 

*r»ii»r 3^: 

*n?^ ■'T^fsFft 'Q 5F«9M OTl^iSf'^tc^ii ^1ir ■« a^ i 
si®<m ^ aro bM^i«tin iii'mi 

5n$eT I STWPT an^ &TO! '3 5:’r5 fe? 5^5T'Q, 

=fn?it sr«a5ra^ csritt‘®' a ^ ^’ic'ini ’ifro 
f^tsf c^‘r 5};^ ^ ^T«to i sr*a5T w 5f^ 
’^“&i.’iMffl*r ^£1 ^5n#s% I w?R?*n- 

»)i'SiH fifCT si«a5T5R: 517^ a^*f w, sr«ajm is^^- 
’jcif £fT?r rs^’W’f ^ i 

?f«aeia^ ’n^i' 51® CTO kfl^ ^srora 'srT’to, 'S^sri a^iJI 
f?Rs^®5T J^r, ®SR 5C® i£l<I ^f;®T ?c® 

‘^,T'«l*l'lfl TOI ®tC*f^ 1 'fl^ ^i|-fl 5I®?M ll5t<P '5P55TO 

c<T^ I ‘'TOcrn ■»Ri «5r«ac^ 'T;?r? 

»i«i'n'i^i ^ 57r I ‘’mroci, 5^’c® 

'r;?!? w i ®«r -^*5?^ !tod!®si 

«t‘i'«<iiu vtbTOTca?! t£i^ ^inr i 

5f!«i5Tac^ «f;^ mf, »£i% si^a^w 

anWi 1 la <1,^1 sf9n(,<ri?) ^1^ froro^ i tot ^rt- 
5i«m! »iiR»i, va^v C®<I^TO5 STT^ ^^T*®|® I sw- 

cera if;;^ »a^P^ wi sna 'nnsfiS?!, la^ 





^J75f aw ’Tfej?7$5f: C^nsTT^STiT Sf^'^F 

•^Jli( ^5T7 ^/TCiT J 

sr«?fera:5:^<TOr otW^c»^ ^aif^f^g ^f q ^t anc^ i ^srim 
a^ ^ lacw ^'ro 

n;eR5 ^ I tfl^s^l? an^ afc^ ura 1 

^fii*«ic»fT 5Tft%»r ^>i?i(;*r srni Fraaw snt®r »f;?r frcir 

ac*5‘T‘f-^ 5CST f^raffcT i lii^n h^H'S a?- 

?Ff*l^ ^RP? 3T?src^ IrRC'RT S( ISCSI’S 

atf® 5i^Wc*Rr ^' 

si-sscsR ef^ *n!R I 

3^; 

35: ^ 5'P® M'P'ff'TP ‘»ite 

i£i’?R! *f;pr c«(C5!p ^•sfK^ ^T?:>RT ^iic®'*ffl snc^i 
5RRI ’BfRnjR ^0^^^ R^Tsf^ 4sr>5i«TTa f«sic»n sp& 

^nsr; siTff Rttepft? ^TR^ra ara isi^nc^r ^r^n; ^- 

§^<-'oc« 13 ara ii^c«n 4f»r?i;«i! 
C5it^3?3R 5751 ;^ 35 (flW ^RICST'a WlPf5 5 RSC?r csR^ ^5n?PoH 
■0 ^ ( mass ) ^^5’’’f1^ 'Brnr®^ o ®5 ^sicr^ ^ 51^ I 

laR^r^ lijaiciiF^I §■^35 *f?S 5C3C5; 

^‘^35CW <,5^61 ^*( 35 'SK’Wl'S ©<^5 

35 5’r5 til’s C^, «T?r ^t5"iT'o 35 SiTt'-) '9%'e 
’H’SC^fT fiR 5nC3 I iRtW3C«5 BfR T'ffl^i<I>lTl> Sflt^T WI 
^^5^^rf’5?T si'ss's I i£l^ siliiHi 'oiT^a‘^1 ^!C?I 35^‘FFT, 'l^»l(.•*!>'g 
R C5H CSiJ iT\oM> aim *i;5®n?75 315^ SlRiil'M '51’ 

‘'TT'^^niRI 

®PR »(;?«R^ 'Q •1,5’^T^ *RP»f5 5^, '5^ 

^^5*^ >0 swF«ii3 <in!7Fj 'stafr? anfoi^ 5'di ^ « 

^4 KTjr >1^ ?^^f?i1’® anc^ ctfcai i «*it^ 

^ wara afl»«I!'5lf<TO*I OT^IC^ afKJST 





<9 


*rRr, ^bjwsti^ 5ir i ‘swf'tot, 

^’SR 5p*m^iCT 'li'Bsifww c«f*n *n?i, ^<pi 

5^'G?rra ^‘^t^i^'a c?iij 9 ^5[F9^»f^i5 c<f^ra 1 

*i*bi^M^ ^i:;5»Tf®35: csra; 't4<i«fiMw ifi^- 

^fH ^TTT; 5J® '=»! w^s^Wil '9 *ff^*t 

CsraT^RF ^«1?1 C^ FPfT I 

c^ift w^fHi in, >al irc? tf;;^ 

c^ *tFr«'SCT^if'i ’Ri; 'i‘HH^'1 Jii c^^fT w^n nra 1 ^Pic^n 

l^r^l'Sf,?^ <P'a'P''i,Tin pIFT "Q ?.q^(.f *f^*^s’‘®niT 

c^FTT nm 1 “a^ aWi ??i in 1 

vsidsn^p f^c*5?n'f '?nnT ^ht mn cn, an mn;- 
sj-Nsm wicsnfiRn >3 Tir»i%m ^snc?; a^ ^ n?^ arnln 
»m5}a»nTC5RT “nw fnn 1 'sr^wn wn a^ a?:?^ n;^ 

T®ta ^Ficnn^it^; aw tin^nsicn aiic»iiT»f»ii n?»f etw cncw 
'Sira*® sFcn t FSTR *iji£1|iTh?ii n^nfwn nreifn*^ mn;sf®c5f 
«f;nEn»i^i 

a^*n«ji^ ‘a?' nrs ^’vs a?: ^ 17 ^ 1 si5*i n't? ? afw- 

cerfiTwn nceT,-^,,*i‘£^er a^n ^percFjrfwn ncor,—i)i*i,c*in 
'oitai^i T*<ni>in> 9 erlnw^i ^pFncn arn sra:*! n^, wi’i; sir a? 1 
cw^s ncpT’ a^ ac^ str n^5«ifw 1 ^MceriiT'an m c^m- 
c^wn a^ ‘vwc® fnnn nr c’iFi-e aw^aws KmrcFnfwn 
Sfpf^ 5:'£n, nrmi afwcwnfwn nr ?^'^*acarnfwwn ^Kwr 
ii>»itfl>jiTwCT<i nfipfe 5P=n«T I ®*tcnn n?wn wcstra afn^n cacsro 
gntan w«n fnmicitn ^stcawn 5:’i:?t nrac^ 1 Rwan, a^Prn 
£fi®Ff§Tn Ri?np5T Rai^i nsmn Iwh rr^ Rncw ■no 

I >rsfn'sFRR*s5C5R a® nR an* a^ n^n- 

scss5i% aR^^ iRon insr Rf«im; RRcarntwcn n^»nfw 
SCO'S aR nR Tmi nn*'»1'w, an^ ror 5^ nR Rif*aiPi, ann^ 
n?; iTR n^pRfwn « rrihi a^co ro i an Rmn® c^im- 
cwntww nf<w RO < 



«rfsisr^t 




^ “rfjTii 51;;^ tt^rs ^f^^lc'4^ 

sra f*^*t I ■^nfoT C5ic^ lii^ ^ 'SHRj ^ 

Cifarra I £fT5‘tCR?n “tf=CT C«R 5f^ ^ «rWi'®'l, lil^J 

nirfsT" ?f*^, 's?^ isi^< ^ sra: -a ■'«i;E^ 

cismM^^ic'ra 'sjrf^rw t sf^ 'st?^ ^ ^’ j :^ 
6fH*r '5|»'a« ^SRfsens ^afi^ ^ ^’us 'el,dh<l 

1^305 6ts»i ^q*! I -si-qsiw ^FOT, ’sqc^n 

^fC?l<3 i£|^(T*f^ 515^ 'oiltsi I 

“if^ S'tW®! ^Rtu® sn^ fir“r sttct i 

a^Tfic^p ^nTiwsa am ^nmr «f?*r Bter ctc^o 

!Tf»iT ^n?r, a? am 'srrv^ ?r^5ira <Trf^ ?nf“r 

'ftiT'otfn sRm I 

•jf»Rr 'oti<pnf Tti*? •h'Iw i •iT'hs ^tpi 

’ilmTm a 7 *m'a afa a;T®m^ am ^nfear 

^ I af^T'Q •irm t^aM a^, 

^jJTf ( density ) ^m, ^<it^ sjsqg ( Milky 

Way) ^ Tpqe a^^ ^ actfi a^ 

5TT ^ \&P)C^ «nw t sR:a!:«m ai?iT af^it ac® avi,\svi 
«amT af^i 

4 am? afji acj?t h?ii 5T Saa? strt cai:? i af?'9 

afji ac^ ^i T a ^ ®m T'owJI ^ ^ ^a^a cat^ i if;;?r- 
ac»a a1a?i ^ ai:5m ^ 

<a?na‘-i1^) 'sfa:;^ cai^r war am i TohiSI ’imm 
<a^ a>i®ca cac^ a^^lt;^ sprfWa i ai?a am 

*fa ^iwm snk^T, sr*fi <ia?ii»1 smmT 5 ^wm sn^sr, ;iia< ^sms^'^iOTT 
a®a am ai??^ laam i afsiw? ^ am 

^ sn^ 'qnr ’smWo i a^rmsm^ af^ ac?^ 
aaia, ^ aac?m '§®9f^ ^aanf® ®ma i 

a'eiTT-Tfa a-^ af^ sra: ^cim;c\s <ii^am ^5naf®% 5m i 
5qa^ ?'c® a^>qra aca >^15 «TaaH H,^aT &Ta"i fsfa miBR- 





I (it's PI, iii?r finrr ^ 

(mass) ^T?i;5r-^S5r 5f7$l ffC5?r ^ra^si’^OT 

'Sii(tiiifH«i »ii<?in^ i 

«reM»f, Ef«i5r sr-^, niB*! ^irir ?— 

W^l W I 

C^ ,,. T<iW'a 

^po^iT ... wTPi?i,'srm.i'S^ira 

... ^STPRS^-nfs 
... ^ ■« TOPf?l 

JfFg 

w»fiiTT<n%, ... 

... 

^«IJTO« ... 


^\<n : 

fufiT ^sTRc?:? ^ f#r« 'JHicw, 

*f*iVt?r 3^ '3 'i‘s)‘a>iv,.w<( « Mw 

'*|t:'^^I7f<I ’SUf^ feER, 

lii^ sr: <3 stw>r;cr 3 =5n?r«^ «<!n T<iTff« 

I C'SrnT'sC^IW5l <3 3 = 17 * 1 ^ ’f'STsI- 

“^BRi PI aviiHii^^ ^ f5i?:«(C^—cwnf®- 

)«!''«iWfi c^'Q ^ sRiT^ ‘»w"i:w*ra ‘t;«?'^*rM?i ^rtwi 
lasR 3i:;^J ®<i|T fsT*!^ f«|f ? 

a^PTas »r;ti^ i(w;w5 ‘rJ^JiTsi'a ^’!:?r *rs^ c?«n 

?n?r N'siTr I 3R3«t swww, ^ wra^ 

cwnf^iowra kfl'PR ^ot<itsr: ^icsri CK^'*:) 

'afpjpf^^ ^ei^'Q 515IRR WTI 





af^ ^snij ^3i?r ^•'©■si t>^\iii»'® ®«r c^rt^rit^iw^i ^5[pT?i*r' 

“ifs *1;;^ WsmicM ??r i •»t»5i'?*r5T aim- 

^s]c@r *i;?ra5: cw^ sra 5i;;c*i^ -^^mmvbT 

•^3^ THt»i''vi •ftii'fit'*! sTsT^ “t;3s\sr<i ^ SToif^ 

t sic^rcajiVf sfWT*iT *r;<i; ^*Tsiis:3 ijran'a 

cn^«fTi?psi 13;*r *iaR >i^ai>'a ^ :‘fC33 T'tac'<5-fl iSc^^ 

«Rf«*ra 5?r ^ 2r«i^ ^ I >i..<[>'s ^ c^icsr 

'oii<pic**i3 f*T’'3®rc?r '0|<3 'sT'1's ■’nfsi^ 3^tnr 

f?P^ T3 ‘»r^ 35^3 c^sicsT I afi a?70T 5r«^T5r a^ 

a^spfl a?pac3<i f^'P^-ivsT ^ i 3;f 

a? w? >£i^^ ^’rarc?^ i 

^’er »r;«i; cra'^ra ^araia?: c?an3 ^pan t 

f'fwnc^ a^'Q c?a(T *rra. 

E^TT^ >TT?f <3 Ti»if,yb^a,y5r'0 5Tr, ^ *r;*i; cct:’V 3 *nHoa 

5nn»iff3 't;;r<Hc't i 4!w-=5rFre*f w 

'5r<'T^ ^ 5?, aarm •i^,->i!;air^ ^nrr >Tj^C'>iii>d ^ i arfer 
CBIESf ITT 5H «T3T i:<Tarra w’ 

^aR« ^ 'snCT 5f'^s^Tl^3?n7:a ^ i 

-o (lens) 

5?^ f3<n^ C5:?p, ckf’S'a-'r^fRHt'R “its *r^ C5l^. 

a^'ssg !7fan ?ro Traa *iiceii^ at^scaaf f3C“3 
JR I f^a af^a fa*^fRa 

’lIVI UW'H I 5W c^sif^ m^TFFa^ c*i tei! iWsT 1^ 'snc?, 
WR msn a;taR^ '*ii>ii< ri 

'WT'aC? “BIIm *I^Y‘t“tT ‘'5;<‘tra»l 3^*fT’ f’P'TP®- 

t’arllt'iw ‘sD^'llil ^IR’-a^a ^*1^51 “T«^, *f?P:- 

sjsff ifluiT^st*!'?- ^c*fl<i JTTsi'ts aT'0?rT arm \ ti)C>fC“f ai^afan*^, 
6*5^i*'a, , »ifl<p'ii, 31 >£i3" •thibifs^ *vTy<p <3 

?raS3 ^»V& I3 t^ST RI ifl^ *aFf&3 ’5 [bri ilst-ltsfR ^^'^(lena) 





SOT5^-f^^®^7T ffSff 
CpT^/I C*p^fC5f C^SPT 5rT!?T TO' PTWt f^, 

c'ssp?^ sm sris^r, -TOftm ^fQ:m a?^ “^nz^- 

"TO ^RH7o -^fracsT *iT^ BjRT ?n?r '<Ki:’'^c<TiT ’vfro 

smu a^ fesR 1 

«iic*^, a'»w sr*^, ‘sTOfn*! ^qs, nnpq 5 — 

'»T?«St wfK a;?«Rn*?rt to 

OTiTOT 51^ fro;:?;; 

CTO wiTfTOfi 

»n^ TOW*ri 

’TOii 'fl ai*i*: 

aK®^ ... *l®l?f'T^' « ?<1 ?>tC®F«; 

‘'T^, *ff^®I, 

'3 S'S'S f*f^, 

§*rR T<j'vt^, 

... 

*P'5'e; »<l'»Ptlt.oil'^ 

a^ef?TT+*?s1^=a;T«f^iP^i1 

... ■'iTf’iRl ^’ro 

sal ... Tflt*iit4S, 'ai*'aaH- 

C9IFP, CTkcSTPP, 

■swflC5(ia> 

wis(^ '«fa’ 

ii;si:a^-TO ... TOTO 

... wTaro ■ 

5f*^oa5: 

5i;;<t, m> 

SfWfleT, I 


HiarH! 

5rs 


* > - 





f»inR', si^^sirn 


fer^fw 



... 

... f^^fTf^n 


^STTHT^ +?nfT=^^TW«®FI 


<ii<i^iT«f 


... 

... v*n 

... 

.. ^5n»f;^5rTc^ 

... 


<3 ; 4n^5TR 

si^ fiT^j 

^fC^^fl t^<TPf;*TT ^ ^ I 



^0 



2f<WW, n'Bsr ! 

^sTHfiFi: HT'4 *iiwi «r*ii!!; ?rar^ kir*(i 

“r»srf*w 

«i«w « s 

^TlttI<FPi;5^ ... ^IC*R 

... 

‘*1IRT >lT<l'5kT'o—; 

' Wt 2Pi;;T« ’rf^ 'S^’ ^rr’ “(ipn =tt *fpPF i 

>£i^ >ifw 5:’c^ EPc;^ *(mi ^ "im i 

SrflTflHli ... \^l''^t''y'SFTH'a 
t>n^5+'^!=‘f^aTOT, 

Wfe ... Wp^«^ 

*ii!:*npf Wm?!, ^ ^n^r; 

ii^fewn ... 

®r»iR: (W^) ... 

^wi ^ 'sw I ... ’I'Biin.C'an 

fscg^n ... 
a^° ... 




sfiCT, sf^Tw, a^’f, aiiiTo, a:;^, ^ 

*ff^»lf'fl7FI SIR I 

,.H 

T*5i*fs ... 

5TT^8+^r^+Sa?7sr=jrf<<j^c‘'f<TCTiTa^ 

... 5jt^^ 

... Ttt4,bed'll :*r)l?'ot‘<f<) 

... 

... 

iTWRa^ 

^^snf»T ... ^-4P4^I 
'o’^S 


f^c*^ c*r t*[4,'5»<i C'Stiii's- 

5i7f#R*^fsr5 fe[®ipivf f’fc^ R'^ti « f»rf>i' 
^i*^T*i"»ii^, ^-■‘pc.'sp'g a*5^s(H I 

5I'3ra<,C'Qil Tw 4>W< WlWlWt-^^l cerliy«®4 W 
iic'eW'^scsRr 5 r% '^■rtih 

■'STBI^^ snrn ?(S5Rr *R3 CW (Perihelion) 

^ 51^ ^ CJTffiC^t a<i!.iiH I a;f8f^ 5171 ^- 

akd^i^c^'u ^spti S’lra f5:^*iT- 

*i^«. sr^^;*i'aT»?ra’ Mw-q f‘'tf^«4 

“ft^ I sr-sscsT^ si*iroiCT WiiiC41 ^*i U'^'s >i‘9iiM*t'S4 
c?r ir®4M Tit 4, twa c^i 

WC'F'fl ?TO!ra 'S^S^HsT •^t«|S|'^5CPR f^V'S Tlrac-VD CJRi;- 

'oraN 3TWa!:«(iii t a;f 

5c;*['a»ffw-'iTCeRr jt'W*® ^tr 1 

'f^ ^ sTi^ 1313^ *K^ «fa5<“r 3i;;g 1 a^rX* ^ 





!5Kpi;;?j (Perihelion) ^ (Aphelion) | 

•e 'SWJn:?! «M4l!fC>l ’PppT I 

^STCST f?ic^ 5i;?r^T»sr^TiHe ^*1^ 

'8 ^srp)^ 5rac5, ^ ^ 

^n;§: Ti;?; ?i:?T W*8tff*f^ “TotW 

?,C*11 Sfra' ’T^ ^IWRT ^ fsif"^' 

c'F^s c^ ^ ■^iM*i*’t»f5p ^ 

(diameter) | ^ CbWS ^Ml?r ^n^STl 

<!r^ ^ swpi «f;;?T 

Ta^ieW sntsT I ’iTMit, 5171 ^ c«t^ ^ 'Siii it^riwiTS ^snMt 
^ C6kf§ snt^ <n(7i< 5;5C^ ^TT’W? CSRi;- 

S^'9C<I ^*1^ I 3f^pr'4 '5|l<psr*t « 

^<1V| I4>«4'' ^5IC?RS 

^i;*i 'srirt >t;)'i'n??t55n 

TC^ ^*1^ 1 :TO2r 

( nucleus) 5is?p^e[ sj;^ Jf;;KsrTC^ ’r'BT^r- 
«i;*i^ I 'STTT^'f 'G *i;;f«faf® 

3^*SE-5Ttfw!|t’5 ^riTPR'^^ I 


b?*f?S5»s*fl?r C^PR tRFTO 8 'SW'irTO ^ f5?n, 

caSRt =5n^*r« f^^ir »ifs Wtrr f *r^ 

f^CTn *iW <in^ 5’C5 Hat'PiTij »TWTf^ sn^ 

>f 7 ?ril (Aphelion) W^To '®i;f<»Rl?r V51"I^WI 

^SRelflsf 5 :'^ I fiTCSRf ’(?«TT- 

fti^ ‘T^cti'Si br’ts Tfl*iTT«p sfRoi Ir^ci# c6pt ^iCT, 

iflRt iRi(7nTt> sn^, »Riinsn ((i;?!— 

(Perihelion) C^ltnT^ ‘»f;f5Rl?;^ ^ICS 'STI’l I r^l^- 
''iMsra RT ^’C^r, (flSR STRim"*! “ifsci ’Tpt^ 

«iRs^*r a1%iRT«r ’wai' 5TT 5 :’cst, 'BR,-5i;c?r'9 sRiwrf$ ■nsi?! 
5w snt^T =n=WH ®T®^ 517^ '^ron froi 

®*si ^■'s 1 



'Q f*f^ 

^ >f5lf*^ ^’fSoT 

CTO ’t;«pp; n;«pp;' srraira w:^ =5ncg nc‘fj i iif®- 

c^’frar ^*RT^?rT ?n?r i ^^Tcenc^ ferrW- 

sn^, liisf^ <i]?p pFif^ gr^Iftlil sn^ I 

^-4W?r 5:’c® ^efr^ ^q^iwiTG sn^ i^g 

^’C® Itel I*!* C^rl^E® ®nSTsiTHiJ <lMIC31C<f>*® TTO 

snc’T I 5j«n5M*f :ra??inf^ sn^ 

^TTiT sp?(Pc 5(^*i'lC5TlC<Pd 

fflTcn I (Aphelion) 5i;;sf ■g 

snt^l (Perihelion) 

51 : 71 ' '3 *f:7ra ^ri5i:jc? fe»i^ snt^ 

5i;®?TT^ '5in<Kiw4'8 PiTT? ^s^K® c^mc^w® C<I»l1 

5m «ncfi I ^ri55^tra srawif^ ri?i®ife*t sw STT^ 'vn '5(i^'i*( 
nn ^’cg 5i^g'iww *iiii»i c’lc^'® ri;?9prtt® ^sne® 1 

ti'^iOTiwg sj(n®ic5T ^rifOT a»F5 5i;cg'g ^itvon-iK® 

I Jwg-f5T^ Tsmf^ phth sitTw 

^rf®5iaiT® nTgfg 9tt® 

mTPrn TO’ mv^Tipq ^rfroc^ Nsg^rlsr 1 "^sRlg 
^spf^n >f^gXs ^ 

m7i;g 'Q ^ >i^ct'< ^* 5^*1 f*pir m;- 

5Ric*t ^'»panf^ ^ I c*r ^itsT 'srgi 

^ ^■^f5[:7ft ^g-gsem ’liTi'g;® 
'!>i'j,\£g5i 5!:;cg'g ^rajia-i.cvsg W^wd'g wjiT®^ 

gs'^ gra 1 gg'eff agc®r isppfii 

^ 71:71 *rfv»<iwa >m, 'p(;f sjglg 5171 '- 

?rT»sRr trmj'srTH® aVmsisT ^ 1 ^®R7i;g ^ 

■3 ♦(^fsRliT m*rw fspn^TTO^ pp*i1 ^’om sstfg^rlg- 

STR ^Tg'raT'WRnrr -'i^feRli:® “i^'s^iw ?g i gg'GG' 

g:;f«i% *i;fora®te® 5i^cg'g ^a tf^rs >i^g'aT»viii 

S^smizng ®Tg®wi 5i>sr, m?, tiy-a, «rt® « gro 
g^TOii a®rfw 5Tr t >i.,g'icoii^ twr eg ■'Tfggpt 



-0 STOI 


^ ■pfifsi^ 5ira;5TO5r 5:'c'5 

wi ?n% »(Rj’ 5 ’c?r ’!U^^i:;f5r? « ?Tfa^ ^-^f-^rmi 

5?I I ^ ^ 5C3 <i,'ai‘Pi^i 

^’C^, 'sic^ >!n^, 71^ 'Q "’ijwiql*] !IR- 

ijH 7R!5T ww ’RH ^'Q?n?r Tqr^ft^'^fsnrra 

rral^ sfpp^ in I W-iasW “ite CH-PFlira;^ ■'lf95?I 

ni'afT I ^-5w >t:;*i^ 'O 

■>i;^«r 1^ 5i*HT in Ti^Tn,® “ilwi^ 

a®NWT ^ ’NlaR tfsto ^ I 

^‘111 !<!»«'' fiRTpiTg (equator) 

^if^of cvsfspnw -^rfgnrq fifc^ 1 : 5^1 
>*1-1,71^4 'Q 

snara ■^fT<«F5 Tiptsw sn^ 1 sTtc^ra ^spnif 

■>T;f«ir^i% 7|^(7i^^ fifPF 'M<i*rf'aii ^ >n,cti^i'Si’PiTmsi 

^5|1^ Tliviipfl «T?r5sii q(^nf?Rs5aqa i|?I I CTI^WW “^SR*! 
>i^ct'< T<fPP "stw c\sTa»i4«ii c^sfK ^’c^t «i^iiiaR Tffflwi 

'^n^i^spn^ ttri 

to iRTR-Q Cipn “itsSftTR, CWT'Q aC*f«T 3l^2f»fH, 
i^PHO CRn 1 TPPST 5!WTO?R aiff^ 

■^ifto*! ■JnW'IMl ®f1W5<3 >ij-t<411 iR I ?4^HOTC»R 7i;prt- 
<am;jiai ^sriftt senco 'jjeRRi ^tRs i 
7ili^))£«$“r 44"lj4lT'4'1.£'a (Tropic of Cancer) 

ii|^° 71l£\bt'4^»r ‘5r““T *tf^«t iI^44lf»vs<,C'5 (Tropic of Cap¬ 
ricorn) Ji^ttH'Si'wn aR»n! 'sisR 50 '5001 t^oI- 

TtmHI tH4CGl « W'0^ %t«R^ '5Wlt“t^n;fsT?I 

gn?f«4 Rf<K5K»Rr <3 w!n^ ^ '54? 

'sH ®Ri str^or ^ ac^ 'sr ai?i tr^csr^ strt i 

a;fol4 44^5357)0 Ti^f a f#5^ snara t44§T 

'O 41 IV 4 Sll'^r, 44 % *14?, £54*^, “l1^ <3 47P$ <£l^ W' 

4(^54 Tn^b'S 4144 I 41T4'4 3®N afT^ 544 ^ 44*'a*lfb'5 

RPoR'^CeT ^ 41'4Ta4 £RT4 3^514 54 I 4?? ?-4C44 



>f^*iX'S f*T<p; ^ 5TT ^ ^ ■^««pfNr 

a*KTR?r >t^*i'*i^« 'sn^w <5^* "rtWicer ^sf^pig:^ 

s^l^rfspF rgtdi HwT<14 9 ’UP® isprf’l^ SRTC*: 

!STsl 

■»(;faf^ ^ 2rF«c<r*r 9 *ff^‘iCTg;g ^shtis^ 

’'fTiil'C^ SRifT W]i;^lTe1«P ^sf^'S 'STKi^l S'S^CTH^g 'gW- 
g^1T ?lU > ?[ HW,t4*l f^IC^ <^)HI'!»I, 3>I«1TT"^, *«?)HT\!swTtoUl 9 
iiiT*nri^ T<i''s1®f i 'g^'l'i 

■!T;?<i[^ SJ^PH’RT—SPTF'S 51^Pn35, 'Si^sSflT^-^ 5RPn3?l 

9 »i^ nft.wi'iiM'ii ®@r 9 erc^ra aF« iVc^wt&i «^rVra 
twrgf*t I 

^HW (fl^W ^ 3Ttf^«t ^’C?I ^STPI?:^ »(^«if^ 

n^ratt ^ ^rab!s»t tsjW !Pipf^ 

sTTC’f I m sTiCT WfliT^s I ^ wra af«f»R 

<a^ ^ n^apf^ la^ c^ra^ '5r?»t ^rrspr 

^ ^ 5c?r 'snCT, <5^“ ^'»Rr csra; 

gsspts 5^?i ^n?j i ^ stpt S'S^itvg,« ^ sipt »fW®i- 
csFi; ^c\siflvo ^ I csra^i'^c^ra fer 

>3 f>TCT rot^ ’Il'Sffl *P5TT ■'if^'I JIU5T- 

3^^ csra;;^7?5 (Arctic Circle) 

itW*! tVg,<,C'a (Antarctic Circle) it^'ttFFOT STTS siPt 
siN<! ^ ^ '8 STPl ''Fl^ >l^(?l'^I ^ ^ sn I 

^fW gife ^<pi]w '3 stfru*^ f<pTTi:5iTC<pg 
stpf i<i^« tf^ ^sptRH? 5^51 *rT'S?n^ ^rcrr 

5JPI PW^C'Sflr! (Aurora) 5sn^^5|% ^ 1 ^Tlf^ 

^Rtco^i ^ ^50^1 csRr^^'S « 'fW*r csra;^ ^ral^ ^^sra 
srfe^ w sff'flW'i 501 ^^-■ 


‘®f(f<iR*t? (Equatorial Circumference) afFt 

^iwrj snt^ I sr^ 51*^ Tstf^tcS n;f«Fi% ^^wsra; 
?if5 W‘0*f?*w 5n«rra ka^'sfsFT int^i i 





%Vlw fi737®’ nfeSTT \C^''l^!C^ isWtofW 

Sf-iscsra ®rv(n^ ^ 3H;^ «ff3#5%5''C5'K®i!:r f 
'r?i;?r'v5rsRr ^q^^rjsra's ^icW ^ncf, 

2fra ’itSP'fT ^ W ^TRTI CT 'Tf^'T ^f®'l1W 

^‘Tij'si,Tel'S ■JlT'OtS’l'S C^ ''iTs»IIC*T Slot's 5nc^ ! 

'g-^c^ irT^eiTiiw ^I’l’i:;^ stT*^ 

csra; 5i7i''»if?i^-®»R7:?!^ &g? Thw 5i;;^r 

^ ®(H,>l^CS (Perihelion) ^esRl?r ^iT-vsS ^jSRf 

pra; *i<^t*i^s ’I'sj;;^ i ‘»i;Tsr^ ^^RtEsi?^ ■I'Ksssicei 4 
#¥*iC5rst; ?rW^TC6T >i^*i'Tsi<iei ’P'TCo ^'Q?n!:^ ^4 

I >i^<i'i(.^iT*f« csRi; ^n?!; asiK^s 

>i^'c*r"<i **T*(%i '5iH iw iT<f's csjvf ' nrfei^ 

giwr-'^«i% fjraciRT \a^ ^it« \ »t1^5^nc5Rr 

fe^3;C?l sifoPi, >n^i a>y<nw<i *ffw ^iwi ottT*!^ 5^ 
"iT'S'Piw '9 a>vi<Mi=i tfT^etcsra; 

a1«st<iiws tfr^ef *r«PT S5!»i? ^*iora;5 

5E?T'5’IR a«W5S, wT'»t>«1CSJ4r;<g>lRT <£.^1 Sf^^RT-' 
« tt™, srsi^ srpa 

snc^ I ^r^sa?, ?f^'icsra^ Tf^CT^rsTca Ts^,'^ 
a^T^r^il^ ^ c^nsn*!' ^T^>r 

Vrf^ei ^ I a>iJ^lle1U 

^ caTETTCit' -neTt^i^ 5]f5 0 ^ra^TOCsra 

a;a1^ csra = 15 ^? ^ Tjiw bcst t 
!:aMTC«i^ a>4RPreel's tsara Saii<?is sra 'S s*r^i4ic«is ^snw 
snsc'R s^*i 5?T I n(T«i^ srav^'-'isess ^as aM^ 2PnE*f 
itT'^>*iois,s ^shTijss %^-aTa:*i% area aTi' 

5nw«s sTt5^ a’lc®^ 'rf’F't-asJr -q s’i'i^iws 
'RRT f^sspo 5:'a?rT 1 

(Perihelion) ^ica^ flTT eT? STI^a 
®r®n:;Ri (Aphelion) ^ a;Tas1?r ffifas, ®sr "fl^’Fieas 

S^-m[ iSW tsra?^ ^rm ’kspt as^fS^ ^ 

qo 





a<iiT^w ^ I -•(l^^fcsTfl "^iTvs^, ^raTRT'f, « ^irsi stpt- 

furpyib 5i!^«‘'/<jii'^73 a7w^j7^?^?rifj)ir»wM g;f5w?u-i "r^- 
ip/c'slf? fjpTSTT^ C7 f^TD" ?W «f(CJj \57$’ “T^^, 

£i>H> ' g « »fl'S<‘l£s1 a^ Wkba 'fT^'Q £f»ff^ ?C?r I 

w;’^, '^f^lir'r ^ i 

f'srar ^TRi t*(**rf 

*isRi?5nrmi^ I 
5snfn^ sr ^r*fpfsi;^*r ^s^si^fr^ aw^'g 

XI $ >if[4>C^^ ( 

<j : 


fiscal 

*fm; 

Ttfsi^S + 

^TSPfT 


Ty)»jG1 
f'f’JP^TR 
*f;^«*n5T 
at^,—517*1^ 

<iic.5ri. srW'l'siC'^f 
f^?rR+aTG; = t<l<!|5Jl5, s 

ai^;; ; 

55nt®r\ 'snfer?, 5c«F?f 

C^re®55 ^TW ^«t 
s? ... ^ 

gsnsc +^; 

^lansj;; ... ?tf®<IC«(^ 

^ 5T5r, 

T^<^vo ^L^*i 

Wt 

. 'ecsfi 'a '5S(i 


'en»l.'« 

55lf*f 

+ ^ = 

fe 

+<il'5S = 'oTtbC<f 


(^o) 



’<KC^'9 


i 

'Hira Tf?'^«t^5t, Ii4 ’if^ srrasff WR ^:?R I 

^*i c*ra;^ ^1?^, ^?f^5?c«ra ^5R;'«^nwoT 

'®ltti<pi<i'lfl 3 i;T*'\ 3^1'Q ^'R^afT, filT'H 'ctafl *3 

^an t 

'a(;faRlu ’tTs «ii^ <iCT?T 'f'5cai RRs' 'SR^—^fim *T;^r- 

SWR^ T's^ 

sjw, *ran,—^3 i>(;f«R%r tf;;?!? ^iriCTifa 

aiH<4^*»t» sn^^ 4^^1C.'{t!5 sr»fmT«t 

cqnt^ ftpTBT^ sn^, 

-3 -af^sRl?! tf;;<r5 h^iwiT^ aRnsifemew i 

Sapsff ’—^ »anc^ 

§-5#^ '!>i^,ii^w '9 5i;*f ^ sitnT^fi tf;^ ^ 

'Snt^R^SaRt 

wn >a’?*arR 

71^ ^'tT^ I' 
!(vc«^ tf?^«(fif<i; iicsi^ ‘wn ^ai' shot ^ tft^'i- 
ftfCTs I :emf®f^ aff<rei^ tff^'TRR « ^ij^rac^R la^Ta^ r^i 
■ ancsm^' I ‘^nTRT^,-^'P«TCTS ■ifT'SRSiaif C?'aR 1 
iR?rTC51 ^ftfaiaptf CRFTCST ^ (Southfocus) 

Jf^c a T ^ ^‘»tT^f%r5 'sr^Pf;^ (Aphelion) I EfR ^ 

^ •tW'ffW aiT^ -arWr*!^ ^ 'ST'af' 

3};^ t ^TW-G *fT^ (Southfocus) 

^nciiT ^fa*r “r^ifa? i>r^ (Aphelion) iff^«i?tfc^ an^sc^ 

=1’,—’5nf*ra I ^«r(Hub) « ^- 

*fC*®?I (Spokes) aijssj ( Rini) ?[^ ^5i(.ot la^ 

Bff I 'Rf'I '<3 *l»l W •’iT'OC.'tt’l 'a^f'5R3 

-anapatfg^ frf'SPIC^RI 'aRTSR 51RI « ^faR^ IRIT lasR 
CTsR'Q ^nf*I, IT SfW? R afTOsT-e ‘^snf*!*' 1 l«tR- 



S|7Slft(’—^snf^ 3[ira SlflPFR STOI 

j|^ 5rici^ I ’MTCT wis¥*i <3 

WflMS (Perihelion) « 3[<i3i;;g (Aphe¬ 
lion) ^snt? I -^[(Tspil ^‘»Rra 517 * 1 ^ «tW'i <3 

W'B'a '^Rww^ ^«n?t w •'if?wN afTOih 

^’, ^ife>i^r« c^i fenw? 

?i5r*ii;pn 55^11 ^’, je’^i fffron 

5JPC^ ( UlT^iJ^tl ■a|il,'5‘q>l'g'!F'OI ’ailT'lt! fjrra 

3i;;j(‘ ^5^ I §»ipr*s5*?r3 -« 1 

■^Hiiwt'fiTi) '3(iu<i'iain'^ C6)'<iTy^(«w *iis,®i ^TJlC^Pt 
55t^ I bCff^l '5nf*I, §*n’f''5*^ *0 55C?® i£lt 
feitil 17PR siStH, W'BWro \SI?l'5m 

CBSrI; 'HN'£i''-5fSIT« ’ITI^T'a^^l- 

jpip 'Sii'1,31^'3 ■5i»pi^c«j4 ^if'stRc^ra >r:*^, 't^R^rw- 

5i‘Bra*5,ra 5 BC*(f?R(® ^ito 1 

jrc«r 'g-^PSRt (Perihelion)« '5(im^(;<is( Aphelion ) 

i^ep^ ;5p^ 'sn'^HR ’FCTR ■»(M«r 5li^ ^'IR 

<’c!r y^fTi''!! k^i i 

*3^ *[ ^ 5oTt5C3^^’,—■sif'O'sistl W^t Jb'Sfiqi't, 
'S'lU t3375 ^C?R I ^P17i;3 « 

^•WCIR ^SJI W=T iS ®*n fsRTs 3R3S11 

Tt^ICellW ^IWW? 51^ ^ i?PR 'i’fCtm f^R- 

5TWSI k?I^ a^’rf'srf^ ^I'BR 

ST wsd T3 ?i? TrfliR 1 

E^ ^3sf<0Tjf^R: <fl3Rra **1^ 

?c« m.'^ I w iisrai; 'HiW-i ^rc^, ot *if<f Rt 
S'?! TO ^ f^I*W <rfTO^ '*nTO I 317*1^ 51<yra?!J53 
BCS ®!®6fwTOf®^« Tk*!illW n^<('ic.=i EflTO^ 

’SIRT® BTCTI fMTO3 T^^iRK'o RTO- 

•Qwnn®!? >l^h ltif1K>s‘'M S?f, *33? 511313^513 

31?!^ ^I4IC^3 ESR^R^t!!?! W^r! ^'fE^ 31WI 





^nc5i 5171 ' 5T<9f?i^, jf^n^ ?i:;c*f5i ^- 

‘'iWsnic^ ^?i;5r;5 (Perihelion) 

sTT^fspp asm <Tif?s<i * 11 ^ 1 ^ c?nfF5 1 

s|'Bm;C?5?T fmr^CS^ Tw^tal 

’5R^si;j^nt asnf®i^ ^ 1 *i^*f Tmic^nw m’pa •si'l'^ 

STT ^ Ttr«T'>CiP-a w wir 

<xo'viw<>n<7i 

♦rf^icaf^Fi:^, f^tPr^lW Efc^ iw5-sTta^*w sni?r 
'!»-iraw-'r7^ ^ar? ctpfi wcwfsr-'^stm C'PhJ'tm <^BStw<nt5T 
srai^ ST-Bra sf;;^af?i^sn^sc^ c-pwjsfw 

'*IH,J1^5l W-P^bCiM 

jm" I S(<i3in<^cs3n W<p^bcd> sn?^f% a#® 

'ar' sn srww a;f«i[^ sf7faf?i^sn^5c^ 

(Periliclion) (Aphelion) ftf^ ^TSfl ^flTT ^TT l ^ra*f, 

aai^ ^iT'vo*! fw^ 5f,'fW5p[5T3'CSi 

a??Rf^ 5:’E:?r bc^ i 

cSfjiT^^Epar^i^-fSIC'S a^c^rV a^ ^icaiTb^ 

^TTI a^fsial ?’c« cwT c^ar ^nn, c^ik afwfsra Mascsp 

(Ecliptic) ^isp ^ t BWf- 

siR a;T«if^ R ^*1 ^ ST® c^ HKt*<iiT<5ii,ca w ^^{- 

1*51^ snc*p, '®ii?i f^a#5 ^if*nT's^ 

>f7$ I a;tsi^^ afWf^T® lat af® 

5 #^ I a;?«Rl?r Rira, >i^c*i''3 a^'T't'P^ 5^;^akssii 
fjRTS cabi?/??^ 'swiwi a^m'O THc®fW?! ?iT®c^?i af^tpfspo 
a;;c<ii 'sar^fa® ^ ^a^ncw aai;'«pa af^- 

W«T® ctfca 1 Pil<?^c»'«ni wiwi ^ ^ a;c^ af?u*T 
^’c® a^isBft «Tf®c^ 'ai®T if;*^ spsj^'^pa a^c*i^a fsnw af®c<p 
>i^c^i''*i ^ a;c^'S? ^iifw atassi®! ^ '^cst^i §a- 

m I *sT^v£i^ ®'’c® cwai, fl ajviq'1'9 

afssFfsTffl a^t*®c^ a^(7i'<i an^ ^ (Ecliptic) «pn 

S8 





af^ ■srf\sT<®i'i M*r® 'mf*5ra;n T ,k^'k 
sp«fT \ f*R[^ ’T'BRPIjg 51.,t*l'^ 5I‘SiIC®ra *flli|l*'Sfl 

'oifi*f I ®r*i^5fgef <pc^ 

iim 51l*IH'1^5 I ?I«fJn 

cJitwc^Rj ?siW^ ^iVfiT'P OTH c?«fH t a'n^fk^ 

^lS*l’lT'o ^®PTRr '*1~T’4^1 4,1'® C*RR ^Rt, ^frc- 

c^'sf aivsifT"!'® 3i;c*i^ ^srRsTsr® tf>iTnB-i;c-a< (Ecliptic) f^^^srra 
§ati*ipil'Bi I 

>i^£^|''«1 'l’*t>flbtf<1^1C4'<1 C'm^f'rlRF 

<'®'^i(iH<f‘iw ^^^4 a#«, «T’ sfT efRW, a;fsR^ 

(focus) *l^;n <!'«"'») R-«>IW C^- 
fifC^ fR*l% ^ ^ SR I (Solar System) 

R'BI^'t^C'QR ff^^bC^sI STWfiPP 2Pnc<T 
(Perihelion) ftf^ OTlf'r® 5^11 5^ 

C?PR 5^ C?*IC« C‘»fC5T't3 sRR;^ fiRJ^ 

61^ aiRRT, H irf? iR STRP® ^ 

>ii5iwi« 5r?M'?»i^ c^T® rt, R'Orir 

'5n»f;;fRSF cwnf^fsfRR*! »if¥Ri5i^ ij^r^-^^ic^ 

’SICRR' '55fl 5RR ^FRCpT-Q CR SIC?: ^sfRT m5R W ^- 

R1 SRTR bl^R aiCRR 

R]$ I ■^^t<i SI 51*8 1 SI <1 ■a SI T't'qi^o^ RraT^Ti>®,'fiR\ 3i5'aTfl<i,® 

R?R% R'Ssic'jsi 5ic«i ^«n ’skr rc^ t 

r;®RK, '1-*F?7¥R 'STRI {South Focus) *R5kFPre^ 

'5R^R^ (Perihelion) iflRt ^RT (North Focus) R^S'RIR- 
"siaR^R {Aphelion) airT*l^ »ilt ^ RraRm ®kT 

^rrI^ 5:’c?ic5r I ^'^fcrrt ^sh^ri;? i^ir? ^aR;;?r 

«*nR 5:’!:® ^ ■« tf^RiRsi irraRr aistkR ftm ?irs 

R^l St^TR >S3 £RRm?t R fjIR ^ RT^ ^IR 

^ 5|R»nt R^CR''l'fili*RR WR®CRr 3^ ^’QRT ’^Iw|TR4 CR 

R^f'R:?^ ^staTgiR aiWlR ^ikoc^ 
■fte^ 5? I RtRR^ ^aRR tURffW RT^ RTf-Rl^RT G[^, 





^«f ( 'SRIS, -rlb-ipnoTS 

^Sf*f W^isz^ >ff^*r rtrd<f>5J W— 

%w. «r^t®59i, *jw ar^fe sf1®srfrf'‘rlOT 

'g-ipc'^'fl 'B'e^j'tfC^f? <l^r*6'9, <R7i ® J'W'iJif'TJJ 

gEsn*^ gff^swra 5?r I iii fW ®rRi«r srrtf^W t«fjir«>f<iVw 
«MCo(f| '5r.l,Ti;?l (Perihelion) #¥«r 

( South Focus) « 'Si^ (North 

Focus) <'s'>iw^rc«f^i I 

'wWa iTT'^fjPF tafiiMAcwn ^r*ri 

3i;ct I’Sic'^ \si^'®cviw snm ^t*rt 

C^TST JIT I *r1^1 tfiT'o “rtw^STCST <3 \ 

^■pf^ 3r»(7i:pj ^(;fnpft?r sFifsts a^smPT, 

CBfIlM=T%W<T ^«n?r f<®R C<1E! 

♦n (^ra^'^sdPR *rf^®rTs^ ?if^, 5?r 3w*\s 

tjftf 5f3iF '®sji, -^qfaRl? OTi7?w^ JTC^PT'^scpRr jwarf?( 

•TTRT lil^ 'gsi tfRI®fT?T 21*0*1 Tt(.S 6C^ I <l*^'SS 

?^PF^fiOT^ <3 ^«1T 

csorf'sf’i^'r? 5g-7isc¥?i ^5R;’n??oi finr ^ ^«i i 

g^-sE-f^jpW sFi5nf*otJFi^ tfT?i*fro1^ bri ^nwr 
fwiSwtiJi STO Pf'TO I CT^ 5=p^ 5IC*fI 

■pRppra ^5Tra*rw ^ ’T^arf’f^ ^’c?r ’ptW 

H’pa OTW '^T^Tb'o I &T*f ^,ic«i iC'^s bei»'s JR»iriii^fi 
'STPFTC^ i7Fi?5 F^I-FIW «lfF5 5!‘BKR^ES5? 

f'T'Fj'tti “w JW!nr;«t*rmT?i W<T',w ^ sF?n W 
■T5 m I ^*(, «nwT, ^5?t^ 

*1®^ i(r^ *r‘0w<j4'S orp^fiTF 5ifw« ^ i 

sfTsi^ '5^«!R®l?r < iT'n'-f 'SiiMiNs'i) 5IPT ??r >i^c*i''si 
Fi'BFRT^ JoWW f'fTW'Q E*PT '5n^II»ra ^snsra 

^ V ' 

^c?r ^•iVr 1 





£fW 5r*’®®T, il^ST^ S 

SfC^ JT ^TfT \$t^j^s 5|2n 

&PT 

419 HI raiaMfl**n ®i^*n*i1' cin^ 

f SRPPiTF^ ^wsrni I 

*l*4^l "6 WSI^ S 

5(OT ... sjr^ 

^ ^RTHT 

OT + ^ 

OT” TJl 

314^518 ... fetq^’Raf 
’Tfl .. ’t'rPT'Bfe 
lilf^ + kfl^s = kflC^sI^s 
iaf« ... 
la^! ... 

^C.^I'^’W^I ^1*1 T T*<(.®1 (,•?!'( <I‘51C‘n C'l^ ^ <1=11 

<l|?l I <1*61*1 ^dT’BO*!* Tn(,01 <168 <PLfl •IMr'aa ^ I 

5ia'+^=3Rn ... 
st:;^ *n7*ra s 

5i;;Rn ... 

41PF4 T?r*^r7 *ic‘"t4 »r!:^’t 

^ ... 1<5<*4K 

‘^’ *(r5 . 

^c*i ... '^“^Pi^'iRr 

1TOHI ... 4|T'Si^ 

vSH^fli^n <Kr‘'4*f% *n^r t^ro *a^\ “ts- 

fw iwnni w^wl^r str ^«f, '3 

'flw T»rai<i«;*i snw ^ i 


«»q 



>Q 


fsRn^*i+«n= 

Tsrai«i<i^*ii ... 5 ’re 
^‘m«ft ... 3n*?iwc«^ 

... '»Fsrat5p®TC?Rr 

fa?w+*5151^^=Ta?ra5i75? ... tsra « 
^mi*i+^=^^*n ... ?r^55rH fwi:^ 

PT snsra ^ Ji'fPT'ufu^ la^-i 

> 11 -ifJ<ICWf?f ve,|>^4’|«l’''olW?| fsRT 

?fiii;e( ^!rf*f asfijiiH fe^iRr C5i^ Tot « 

'^’•Witn?' <iiiervs I 

^9^ ^ C^R "51375 ’OTM‘»I ! ^95 C^Ilf^ffll^ 

^ 7 :^ OTI't?!^ nicip»rT?r >il'^^H<IH'OT veMaT< 1 *«M 

^ E=T»5 v»Mi5T<’^sTC<^ '!i|ri,<]16fT 3^ “t«- 

1^ ^(f <<!ii>viw Ww > 1771 ^ Tot «"513170 3i<gra- 

‘^, T<i<!Hiwii stto 7nfR<Bf,T^ 

?n«5ra ?’ra Jr?r i 

iSr(iT'od=i''ic<^?i 5r«nc<fCOT 'Wiiicai "5r<«( T^s^ic^r ^i^fwiro 
51731 ^ (Solar System) c<I1WC<T'1j'S ’T'Ura'^^ra 
tff"9J'r <3 -'iT'BSI 5T?T<f3ir, i9"^- ^“TR, "5lT*?I, £?l<|f5 « 
Ix|(,<q »|iH)Q-It>T?'0 T'1‘1‘^I>9‘ ■fllW'S I »TC«T- 
sr*®COT ^oTSTT ®^Ff3 'OIOI, •<iiifi'aiT“it>c,ff’ T<i'e« I 

RTtfOTtf»r ^(;:RT?r 5^513 "oiw, vii'om ^nw 
^TTSH ^ 1 R 4?? 5T?«^ T^fU'^ceufTs^i 

OTQ <lf3W9>< ^hom 3WOT "SrilTn-OTfsro iTR 19^ JR, 
*^5*Gi "sn^sT® cwnfesfi^ "iW ^®er,«i 

5i?n?f <f:;k;OT?r siTf;»« 5 T<i^ 5M ^«w?i«n?F 

19^ fsRr greTffi'a 3^ «R;'sii*n 

(Scorpionis) I TsTO ^n 'SR^aUTT 

I ^ «(ic*'=iciRr im, f*®?TfOT 

5RJ^l^?fh^ »(5T»^ JWff (Pegasus and Aquari) SI57lf*5r^rffl 
^lT*^iibW9 tfT^ Tflsnc*® sp^^RlrfOT OT*rT :TO (Altair) 




’<3 ftf^ 

<wi?'^ OT'TT wca<i JTW f^; I ftf^ic^ >r^5f^ 

(Ursa Major) I ^*TR CTO*!? I^tC^ 

(Cassiopia) I 

(Spiral Galaxy) fs»T 

'Q '51^ t<^lCiTiI 5?® snCsTF?^ I 

inf^iT 'iw^nufT ^ fsir 5 ’c^ *p;- 

'Q 5Rs?r ^nfKRT 'srfwr ’K?r ■ f s T ^s ^ i 

^ -i^cag f»TC^»(;^ c^nw, ^f'era- 

T'f^btS''^ H'»f>fl*i;jst I =50*1;;?^ sps ^:;- 

5i;CT'g ^wsrr jjX*1iS 

"sw 'W'i,>i^i-!i^i gniR «fi?:^ in i fe-pR^s 

'SKTHi^J "^R^r ^^sc=f rfy<'o‘^ ^ i 

'T;f5Ri? n^<!R^ 51^TI^2PTf^=f ^ I 

5URf^ ’I'BUC'R ^i;;^- 

a^T ^ qtrf^ sq:^ ^i1%!rit -a •»f;f’«Rl^ ^tferc’R i 

3i;c*l^ a f’lT'B'a 51‘9^‘R 7iC«?r 

n^«RllI Tj^rT^ TITr'SFf’^»[ ^tf^ iTW ’mFT’lf^ I 
•Hl?,l[<I-^lfl '0)«''0'q''«T SI^;''^f^RT5 ■JT^C^TR JTlf'fCR ^ 

r;c*i% nt*^, R^TaR^g fe-^RTS 
RCaraC^-arth’s Orbit) ^IRT (focus) ■r?.ar®f^ 

n*I^ M»E« 'S|*l,>l^g arPRRi 

RI fqf a R^faRlR Rt*srfs!« 

RC®?I 5.TBfi< vsiiScWl aiJR^ 51^ IrW 

'0(|<lj\s'\5 5;^ -quai I 

a^faRlR 5i7('sRfwr, a fgm’iii 

Rfilf*r* TR?rsi aijqjTC?^, r;Ti 8R^ (ff^'ICSR; f-acipg 'Oc^^-n^t-a 
anf^K RSRf sriisf^ 155 ?^ ^ >i^c^'g f'fiR' ^ stir *0 
^viRHvs ^ ^ncR I ^^aRCsra; Ir'^r^ ftCT SFCsna^ 
?’C?r CTPo STC^ I ’^-^SCTR R;f«Rl^ 5'flaws. 



0 'Tiw 


r^mf o f<fJ7F 3^i^jpT ^ I jRr^jjyfer sf5rT*r srl^j^K^fir 
7hs*r <3 »r1®^/£5ra ^I'sicym aw 
■tlwic^r *ff^‘i c^ra;^ ^p^TMi'^pnar “i^fr fssfl^'© ^ 
cJTcsi TO, 5TO*t, '•ilWim ‘rW'iwsi, \<j (3 f*r*nTt5 
tfwipi'a snc^, d'lT-'o?! i 

ftR -^ei^ fero C>l^l,‘1,C'Sfl SITOTO ^RTFR «r'“r 

Cvs^oITh*! wr ^6)^^ C®^ ^;»I >11'® 1*1 apem 

®l»f^^C»t >1TO®TC5t '*^'5 I >t,'c-flK, tf^ fej 

7R% f^isiR -Q ?ffsTO w? >isra ^ I 
irt’ ^ ^raRT ^srw sT<}if>er5 51R ^ <n ^toirs >R'»i(;m 
5PC? «ii:^ ^ ^ I R?>Rw sTPi fe^tn 

Tr« 5 <^tHC!?, ^ToiflR R^>IC?R <3 

“ii^TT^'.RT'rri ;nj^r i »i;ti; ^i>i'®lT<v,<?W'i <3 “ibr- 
T^^TrfjfJT ^'5>I0R ^ C^TWt IbcsR 'SICJ^Rra vm\n 5TSOI 

'R I 


»1RwT<R;‘1?tr&R 5C® 'n^faRl^ ^"^PlIR g^lf^ 5RI- 

>I5R £r®15^ fllTa^l ®PTOR ??r^ CTC^*® ^^C?I ^TO^TRS ■© 

tB*r C>1C^*® >l®tlHC«^l^ SM K®T 

'sr-arn;?! srTOfim «f1® aRiv^r >q pW- 

Rlfe 5?ll 

«l1® ^•’C® *R^ *t1c®5 irWuifd- 

n;Tg Ri a^mrcro fir*t c’jirs'^ 's ‘iv<i<>fiw^^ fa^ 

ST^WH ftRlCeTRS Rifes gpi ^ ^eT *ilR^ RI>l*®1T<l»l,‘lT'tail 
?*TTOTsr '3 Rifaro ’iro 5n i 

TORs^fRR^fefCRR RRT’s^ ^’C® ’(^aR^ fflT'^R 

SfRRSFf RRfe Ssr»I5 fe CB1RS«® ^ gsaTC® « fe 
^CR >p*inR fero sfW, "Q Rifero spR ^ rhot, <aRt R^faR^ 
'iilH,>i^R ^ifeR SWI®1CR Ra>IlRR JRfeTO sfW ’iTtfeRTO^^T 
TiiH^H <3 SR^apW gTR RlfsHR sfl*SRSic5TR SRJ^R 5;? I 

1^0 



Ji'ennTS -a 5R;7i3-'3i‘»pi;jRr5 


'g-<pc^fi 5'’c^ Jfrai ^5Pi? w'^ 

efic^, af^T*F^ ^^•^''icsf a ^a*r ^ 

f??]C5n^ fso' *r(a‘rf<I!il,<)^‘fw <o ^rfjr 5JWK ’PO' 

f^«¥5?r( 

'snT^<p 'Oii‘ic'o a ®RT iW*f 'O ^fsRI 

atvs^ spefT STo]^ 5FSI7tr (ilCJr Tl^ri^C^Tf^ ^1 

T^ICofTC^ 5^ T<lT’®?^ SjToifl ll^'SH'S, 

^PfTtn 5T^»ff3^-»ft:aRf ’iMtl 

sia'ra ^ woit^ I 

im sf"®^, ^£i^5c»rT r'Bw ^ s 

^‘sra’ti ^•pmfwBW 

f%ps pm?Ti*rr*^ 

^R»®5Rra;»R^ iTOrS ^ipsini'Trfft®; 

« ®f*l' ! 

®<?+tsi!PTT = \a‘Nil’iI ... CTt *l'+,‘<l*n ^Wa 5:’C® 
43^'RI + '*tT®i>t^ = ^■a^'i-^iiT'w&w 

^*(711 ,.. “i^T^vi •recall 
'srT'ebL'^ ... ^ ®r?®5rir*i 

... TiT^fir 
... 

... £r^“T ^ 

cw! 4-S'Tt®*!=ciiT^'nr’sr 

OTITS T,! W li<P 

fe-sicwsf ... 

+^sFns++'5niT='5R«55Fri5;>‘iw7ii, 

■oj'vs^'jr) C5^ <l,(.’8?l TI'®! '5R®^, 

'q»|*-\D*(^ ... <(^(,'«SI 





5“HI 'Bfaj' I 

■^pTi ... la^ 

*iei«iib^ *iT ’iW«j’»i<ii>4> nws ^ ’(f®j?r?r i 

+ ^ft?p5s = 

.. '^<1‘lbT'1'0 
... 

^if^s 
>T? .. 5f^. 


fsiO't’PO ('»l'H,<II*rT-^’E^ "PSfe^) '3 ■q-Sl,‘1'1'»pQ 
'*lT'»bC^ la^ ^SRP^IHMC?! ^“TsWa 

5^^ £Rsf^ ^ bCeT I 

C^nfesfl?:^ !?FTiTj ^sT?^'«rfb^ ^t^lHwW'o 

*Rr^ 51^ nsRs 5r<gi<i<i^t^^ Hwla<i4 f^PF^ i 

^ 5|.,c*i'4 ’i'9M<i,C's<t 511^, 

>1;^^ vSll^itl'eruf^ 

(Earth’s Orbit) l « 

■»f;faRli <t'^'*<iraa “^Rpn?! 5i«i['®>i,'‘5 ^-^pajw^irasi 

*^1^, >i;cK''«i ^w®ra af'sc'itau srrm, « 

f»pir arf^ ^ I *m% te n;?eKl^ ^sn^-JTfiPs 

!5PfT«n nf^»f a5:'Tf?Pi^ 

3-lT''3g 'SRTt^ef (jTq\5 I >3 

-<sflp^C?R 5piTPo3^;»lJ vBpf?^ ^t1»a[R*^'Q 5i^«''a 

35Rr ksti «(>M>i^i>-t> 

5i^i*i.,wi 5|^c^?( af^awTo ’T'ara^, ’i^- 

51^ vQ ‘iT;taRl^ ‘fifesia-^raKjr 5p?i 

B'^PtfFP^'Q ^5t*t7(TI <31*\5<F[eT « ^iT^SfWRW!! 

af® 'RRl KFH BC^T I 



^ ^ ^^<!^t'Q<i swnc^^ I >1:71' >0 

»rs?M fe'^R«ic?ra fw ^ i ><*\s1T<*i,<i ^8 '•rm- 

5itiO'^n?r «TPi*Ns1f'w;< 0 ’i;!3j'‘<i 

fiTvsi^'v 'SKTTiE? ^ ^ wf iqc^'^scep? ^Tf * i R^g 

li)^ 3r**f <qit'f! bToi'a 5^ I [,%i^ ‘5C'bi ThT'^^l'il^ ^ 

^ ^?c»r ^ 5^1 s?!:^*^5cet^ 

?nf»I5Ca^ '!>l*^5'g'« ^‘BBRTQ, 

’Rt T^-tc^ ^ ^\*f I f^“n ^ #>T^* 

EE3R >ii'5i»ii51 JiTORt ^si?n'!t;T5T t^iiiiM'^sEoT ^i^rR w;p[ 
ITT ^'C=T'3 ai\Dl4t1 TT^ iTe^ ^“*r ^ f^SJ 

TwiC^ T'I'O® C^-STIT 5C5C5 I ^SRI^fTS 'Tlf*rs-(,arjlT'3Ci^)<T 
C5T^ ^TT I 3«!PR5; W(3{} SHCRifi?! 

»TR, 'STSS^R RTST, 'Q ^’^rfe M|Sj—inCSfit^^ 

H. 

5T‘Bi<i*5,£<3 ^itsm 'j)i*T^»i<i«t 

« ■^i;?«r 1'^ -f’ihRCTjsi \'^\^ 

TTTf’*I^CJ? 'ia*1'>iT\s(,'o, 'tT'ii'^i CTf’iE^ 

'SiIrT'oS 5?T OiWt-T', Kef I :T^IC^ n'Bl^ W ^TI RR ^ 

!S(C^ ^?\sd>|»'i> ^ EEo^i ^twIH-TSEsR ^TTW^ ^WS 

jr WTg T^ Tn T* T b g ^ 'stt’k^ ■« 

«Tlfe*n I >j,c¥?I’ ^rf^- 

RMwrs 5i'E)r<<T.ra< ’!C*«T, k ^- 

?<R,<-5i^c*ii‘!r «*nsTRc?Rr 3rf»Ti>a' ''ifrraRi^ *ff^- 
{RE^ ^ RRT R'B^PR "T;*!; WT^TT 

*nir I ‘TfflSiiiT^'CBi '& n^fsRl?! T«iS'5TaTT« “ttw- 

^5l1^*t4 ;t^ ^r ^'fi^'olE'^ sT’ront ( Andromeda } 

w 6fp*i 'srf^^ I 

Terr <(>i»\s1T<*n;^ srf^ ^ 

JWOR (Corvi) la^ <pgc!^ I la^I^R 

“StT^ ^nCR f^a^TC^ *T^35Eff? *a^ ^°“t <Pt^ 





(Perihelion) ^< 1 ^ ^itvoMCn sm i T<pj,<*<i?| c^ypR-iSCsni 

5C5?r ‘nf^3WT ^ ^n?7i 5nwT^ "sni^ 

I '5P^5i;^cR (Perihelion) ■JI'^TT^- 

>1^CT'fl ^if'oC'IC’ra ^Fm gait‘s ^ twlfspF 

2f*noflr« 7n?R5if^ ^T'pra i <is>,ei), twH- 

lil^ ’TPR’lf^ ^I«RT C®rTlf'5T<J'^iTlW precession 

of the equinoxes i<i?j '5R^‘»f sj^ | 

iianiT^cfii^iwn '5 ii<T\s''vs •i‘l^iT<5^i?i c¥it5 c^nfij 

*<lC'a0!-*T^’^ MTS I ’5R;j^q 

icer»i iRwr'j'o T^Teii)i»i wtfoT^ '$^5 

niw*lf^ CW SP¥5*1^ ^5I**RT I ti;;f«l^ 

5Ttc^TC^, rs?,T«ii(i»), ^?9i(,'3f*H, ^'oinn, ^TRI- 

■'*1 I'R*) i*'iT<5'<r' C'5^- 

)hST 5>?)I>I ^ C<l>C1a^l viiiWiCV' f«iT4^ STHM 
a^^T?Pi,® - h ;^ >i‘b1w i ^*i"i5rR 

fjqrrfsi^ #cc^ ^5rR«^«fsi sR^r®T 

5:'c^ aw fjj*r aw 

«i'oj''o?i»«(i;fff fsia^Wa ^ (Scorpionis) 

^ ■1'iiT®i|l qrow (Pegasus and Aquari) 
aiw srtipfSH c^5i^ ^ 

■■5t;*i ’j‘0w^ owwR I a;faw^ sw;’*! 5n;iw% 

a^^rw^ws tf^gww ^aWf^ a^ctw 
^«wi =5Rnw ^WFSW ST® T'iL'Bi'i T^it'o »n^ i a^aa^t « c’lla- 
T^k«w ^ 6wm iw^R ^ ^’us M>f^ snifT Sar^^s 
T^ri^afsT^ ^ btatfeid, c^o^ifiT aaw^ «ri^H 
^ wac^d '6|'§l*3r<a >0 -aid^^Sr^a da'flbd'd^lC^il 

c^css^ si^m^ I 5r*8f?i^ a;c?fir a;fa^ 

^ra^TW Sa^ aMtt ac^a aT^rsiaai ^ 

K5T I !W ^ "Stcaa fi ^5Rtfif st^TFM 1 c^i ^snlV 

•Q =5w® Wipo ^i'sw *rw a"i5^ i si:;^ «^sw;;^ 

fqtsm I 7^:^ (Si^ww af«iwra ’fm, 



>9 '5K7n;?i-®r‘^n:;nRr 

si^fW "niw 5T«Fra 'bi 15^1*1; V|..'g^*Mg1 I f?l ’FFT 

C*I ^T®T ^fll *11^1 •?!, 5 ,Tu 

^sraTi? i:5Ji=K'SE?i ^tstr ^ ^ncs^ ^ ^ >i^\i>^<n gf t 

C5it 'bin^xs^-wsi *o’ w>r<0f?^, ^?ra^fr 

^Hsi;;^ srtst; faaisr ^ i 

>ij*i'a ’T‘0HPi;raa “^apila 

^itira’VTTT o “na^ffa^^caa'^if^ 

<3 ^T^'O'S <3 ftf<F 

I ^’C^ 51% 'blK’-'o ^’ca -PC^iTaRT C>[t: 

%ca 'ifi>it\s -pi^fiRl^ ftfiT 

^51%$ 5ii'ot>Tsi»i(i^w'® 5nc5T, ^rw ^mR- 

I f^%fr snai? w:^ 'Q tR^ ■<fs}^ <ii%<p 

sfl^sf, ?rg^ iQ »ni?, c^sp^B. “1% ?®^T^i7:5nr ^Ta®i i 

fe-<TR 7 S a5r»fs Kp(if tR^ -a 4M7 i;c<i -^si- 

^ an%5 »ilR^ 3F5WS iflia'fF®! ‘'T^aR^ if^HvcR ^'aR:;c? 

■af^aR^T ^ aH'gC'® t'l«S 1 511»IC5f fa^S® 

!i^3ic?i?r a% ^5i<j RTsr cirr sipj, ^i«i*i wit^i Tr^ 

R’RRIK^ a% R^RaSR RTR CssViTr «lf« I Rl® »fCTR 
^ =Bfai^ ^ fil^ I afifjsfg aiRF^snan? ^ 

TRfsRj tiiRssna Rra “ptf Tr^ir ^5I%, rurr ri^— 

?VRSRW ?T 'S|R,R m WJ^a 5;’C'5 <R,«lR^a RT “Mfw R5pM< 

»I%WC*r JI^CR'r TT-BIRR^raR fffRsrj | iR^fqR^ crr;' 

■R^ CR *r3 rir’ siif^R rrcw, cr^ fRCT^ ti-rir^ 

b|^CR'’R ( Solar System ) aiT^ 1 >n|^flRR^R-5^prs ■'t^faTR'fR 
tRR^R’^ra? fWRs; R^CR'R ajrf%R fwCRSR 'saiT 'RR.R^f.^-.'I 

(Perihelion) f^CRR RTOTaRJOTl*! l 

RICRR, £f«|5WR5ffl, f^RvslR^^sS, R<^ I 

H7SR fsRnRR;'fTR7®IR;<nR7S*RTRl R,^‘"®VJ'‘llSaf I 
^ePRR« 

RT’ ^ RT Rra I R^, *3 fRW, RP« “T*'! RT^iR^ 

5R Ri I 

RICwR ... RlVfSRs aiRlCR 



-a 


?5[a MU,'-! 

T>i! 1 [<9;*fi^ .., 

sifWT ... 

xiftf?? ... Jwacsnwifif^ 

... d‘iT''o 

^<;+\s|»\s»f^+^5i»ncar=^,^'^i) 1*11 w 

<;V'®'’‘i ... ’i;;c*i% 

^PTTtai ... ?ip«n '3 i<k,i7iiT<p^ ^ 

Tuan^a •i<5,‘w^w<i 'i^a«?,C'a H^aw n<(>- 

f'pfl '^•1^01 iW'a 5?l, 
s^piTimiRT JTr¥fa^ srct i 

H'i(siwiC4 *nf^ 5nR^ 517^1% ’T‘0i<i<^ra'< ^w- 

^ ijrs *r "TsT^ ^p^cj?! 

*^'>pa<],'a I *i'>pa‘i,t'a?i CT T“il<p51 ■i^d 

fiiw 51751% sHf*=® I >8 

T^-TOt^ =P¥EP^, ^R;Tei% H<t(»a<!»o1 nn?! 

siR T5T5|s^'f spra 5t;^ 5[;^n»^ spisi 

STRS f5fr« ?p5rimi4 ^ 5irRri:»t wmif^ ?ii t 

g r ^T p^ps c^rt^ ^r^srpn^s^RisTi 
Tif^-4^<.r I <i)^ CP fpi<p w >fnFfp 

>!^CT% -'PT^, C^lttPCPSP JmP^faR ^sTWTfpRT ^ 

^ 517^% 8 ^iTj'if'oii^sf c5Pft cstipr 

^ gfRg fpps^^Wf csni^oTim I 

5f*np% 5)7^1% 5i<aHP7^ ?Ti^ fp^ ^«!jt 'f- pfct? "sr;- 
517?ra (Perihelion) fp^, CSR^WC 'srmc^ CPfpCPs 

afi s^Tg c’tt fpcpr 1 csFirf^fPwpp 'surav cs*5f awp 
’5CSIR OTR “^I^TsTP^ csra^l^l ’PTWp 5p5[C?Rt m pp^ 
5iPt?(^(C?R ■•PPfflaiTat, =PP5, 3®N, PP^, *RR, C?P»« 'Q “llWP 



la^nT're.fe^<),’a North Focus) 

sTIRr tST4‘H»1l ^ (Perihelion) *f^- 

55r«IT (South Focus) (Aphelion) | 

csra^sBrn ^snwntj ia=¥6^- 

« f»^ iRT, >QmK. f<v^7»f»rf 1 '»r;W\ ^'us 

iit®R*ts5T 5i;;f«i^ 1 “i;*!; w ®TirT?i;?5T eps t^- 

‘«T*i^ vgTi(«M 515*1 

^ ThK'''"!) fpCTs ^ ■^i.a 'fp'n^s Hbt 1 

’Flsrf^tfRBTCSl •i'i|>fi 17 C'<Jfl prfe^ ^<015, 

17^ *t;T«r 15 C 5 ra:;?r ^wpster 551 

«iiT5r^' >0 ^5n5i ^’f:^ *f7*n^ 

W?r <!rn:^ <s^ siwgT^ -it'ein'^ssr w<i,v5|<i<mw 

spfW't =r:? I <^siM<i>ic<sni csrit^t^ 
hTMc*'«^i aT«?n ^t“r '&iiirMi^=iT ^‘Tt'“if*i^'?fra 1 IVi^stn- 

sT^>ra5 a^^'sKI ( Alpha Ursa Minoris ) tPF»^ I 

a»n»^, '&i\4<ii iT»'o<p, a^t® ^Rprm 'o '35' ai:®!, 

2fF®C5, ^f5^, "Bracefl Ci|i1,®M4I PrC*( fK?T 

'VC*57?i5 5175 <I^M*1'0 205*15 51*51 

fsTfW ®n!:5, ®f5»lC*fT ^l®|£| 55^ fir'll *1111=1 

^rNHOT i3^ 55T^ ®1WT5 55nf<Vl< 5 'C?jTs!= 1 I fef5»ICTT 
55^ cajiiT'o'i531 ca^ 55T^t® csra7®T55n C5PK 
t5«(5 ^ 5ii5;'»c*te^ Bfssp^icpf (£iiiiT^c< 55 1 
®T5 5T 'aca<3 5T^C5I5RT lil^ 5^515 5®'ilH csra;®155n 

T»I»1,5I5 ®nFFT*57*15 a,5'ffllHI3 ^ *RI7?T f5C»l5 ^ 

a^mi 51^ I ^i35,15^51^ '5®1?ra5 *i7fei5^ 
~'Snjii ra T C5 i|f$ *67 T7 hi?0"l**l* C5’5T65I*W 51^ 5nC55 ^*157131555 
5I7*r2ItfW5'*t'i|»^ ®r5I (North Focus) ©frpTC^T ^ivsisf 
5^ 5T5^ ^ 5,5751 '4||*Mt*l S'S-flW'1t.'”55 1175' 

®T5m ^gPPlTt® I 5«3 T*i?P® 

T"I*i;i|I 5 !pW(Ursa Minoris) 'STOl T®5 5I«JM 





^ ^RiCTi 

WIMl^irWa (Solar Sy^em) 

ST?r I 5TSP5T 'SII-^-S^ 

?i:sT, ffcsRT '!>ii^n*»i -awwiT^^ w f"t*'i?n?r :wra*T 

^r®i»i «rw 'sn^siCT ^ ni5*r aT^*® 

arawi (iUrsa Major) ^TT^sf^ 

WT C’TTWT *%!*& fjFaim 

imira H;^wm *f:W Cni^TC^ I ’IPSTST 

<jvi^uH«T.itci^ c’Ta^'f^a T»i*(7n<^ 

smo? a,‘i'BMic<ii cac«r a»Thf®i «p?ic51 «its4 

»iWhf ^srmi?ra ciia^^TO!rc<5 7p^n4^«if5r® 5!»?©W1 
•»fT?i55rT ^ 5i;;*faTaa'5ih 

5!SC^ ®irafl ( North Focus) 

<i>tic<ir| I ^*f, si^??pi7® ?rfvsc<ic5i ^rai^n?r ^iT'sw^ 

^C5’ af^faR^ ^‘UTIR^C^ja f*R*^KaR 'WBfr^ T*tW 

C5Rr,-1^fl 3i:;a|^£Pf^«( aPiR’ KiS!^ l 

f^rgiTfif^F srfgiiT »(vs^ si-syi^ 5r'a(T<:C5S5a 

'Sjfsd'ii ^c?r nfaCTa ^(rsT 

sji i?* i iw si^a^sps 

tnW-a ar<t^)w^i 5ic«f 5i7f'‘nj<j^iii-;$t'»i>4 

( Perihelion ) nTtt<lT\!)''a 53RI 3t;CT''^t 

^RTRC'f ’resT afMst ^-apwir 'SKpiTr ^ 6f*iiw, 

'0 'StafTi;;^ iffi^ef-^tfifpsj ^ 5KI 

CT^ af^faR^ CSR; in 

^ n^tn'ii ^'BR<i;c'e« nTf^tia T^T<?rierW‘*paR 

( Cepheus ) WRI^wfiRSCa aRlf^anfe^ ^'Ca arWR l 

^«TH 'Q a(^<4‘iTlC*\sfl fnT^iW'iapCffa’ 

tf®l®a ^'Pni'nln^W^I (Cassiopia) 

^ncsiWfiRi^ ctI: W?r «icprt- 

•w^sr csR^wnra 'srtot rfs ^twr iii^sc*rRTij n^’R to? 

^ 6sj;w I ^1«r*f5^s f^y^iliarH^O (Cepheus)'» sm 
SWRT (Cassiopia) 5|^l*l''-S ^raTiRJ^IiT 



^ 'Q ^ ^rf*fT^ I 

>{,^ ^“1 ii^^fli'niran 5i;c^ fw^F c^str 

■»f;f<ii^ csra;; <H’t><K^t« a^n?!n7s ’nr*i^ 

<'ffl'sjH<}-i(igi ^>a^W4,>»p«tT T»w; vii ?; ^ ’ »ta« i tt^- 

'Siaiw (.alpha Ursa Minoris) ^ 5Si;C5, C^?fT 

7i;<t:3i «f*Rjp5?r *r^^c»iif'i)*{ ^ 

?'>5^£»n£^ft '^pr%, EfSW®! ^»IH ^!r?I 

W'STC'nr «n 

JFT»fn1iW5 ThC't'T*!^ si^T^Sns W^niMsmira (Cepheus) 
’^l<pi-a ^CiT &<ric'i I '3^ ■n^'i'l^r <Pi^2r^!C^ 

«R,>l^'Sl (jPerihelion) Sfapra: 5f*l(w ■'T;^^ 

tn^~ 6«TC^ I 

3>sr <3 «ri=m ^r«R «nCTs, 

^lW*Rr tSPT 5I*II^^ 2f9tsi a«I?r 51?nf''SWff {alpha Cygni or 
Deneb) ^’^5 T^l^lt*1il T^fW Cil 

i:!rs<n 5i7nf’^^=ma^ ^wr 'f®h‘^ i£mRW(Aitair) cn*te^, 
'«T?r^ i!R*rHW ^'US RRm fe*I^''j<MC»RI 

ftfc^ sm srera {alpha 

Lyrac or Vega)i;‘^(*t £5 T'orSI S«R a^RI 'oKTR siWrasT 
tif^ Fltd’T’RR C'*RnC5r ^ifB^ ?C?J£5 SR?( ^ ' 

^T?Tf'R (Deneb) sm 

^iRH 'etF'oIw^(V ega) 'oi'tPi'S'Pit'n-a CSRTJ'sTil^r i 

r.'ijCTs 'i(iii<ieri‘!i fvsHc*!! *f^. rT?r6?r-T'jiit^ jtsw 

STera “Hp WltR (Deneb) ^rwc*ra ®r?RWT7:*( 

{?ra,gB<p i 5CS ®ti?i^’i^aTf*Rp ^ tfTTT^s 

^*SRT sfPFCT I CK!r '«j4.;«i,'i wt <a^ 

®rwic^ ^f^'TWTC'r csra^^ra^ ^’cs 

®?nf^ ^ jnai^ ^p?ic=T I 

^TC?r 4ft^ spFnRi ^Rnf'R s?pt fi^ sn^c^ fv *n ftiT'iwi i 

h'wiT®^ 3T‘Bifi<^£^d '^, ’ff^ <3 'Tf*w sni¬ 
ff^ ^*rR, -Q ’Tra; ET1ICn®f, <PK.<nn 

isRi ^i ^ ^ i i ^ ^rra F 51‘TO^ \ 0 (^ 





7f[ =s(f’??c?FiCT 'll?? 

hTsTt^W C'SHlf^e*!;®!!!^^ '5Tt®fsf?TTO!f (Vega) (fT*^>?‘?T“l>sr ?T 
JsW^®C^lC? 1 

w 

?i^ OTilirs ?®hir 

(Cygni) ?R «lW(?¥TPf I 

»fW? ?!?;? ^5RPFTt?5?r, 5^?^ JT^^fFa ’I'BTir- 

???Br ?W«it?c=^ I ^raTf»=Fmff? *rW«>i sm sra? 
3i]?I ^T?H (alpha Deneb} 'sr<I? 

^Rnf’s^iw? 5fir«r ^“i ?‘bi<i?;C'S? "srf^wc-i^iw ?i 

'?tK*rT ^*r 

51^? ?Tf*^ B^rc?! 'S^if^wra T^c^i C'b^TiS ^ 5Uo 

tf»i5.)erM iTiR??T c^^s*T ^ sr; 

5i7i^'?f?3F5rm^ "sRpr^f ?t 

»f?3rif«, ifl?? ^■'ir;? ?i?i,c‘<pi? ?i '?r»i)CT'a?T»r<‘7 
5f?gT«s ^1 ‘»iif5i3®l? csr; 5f^c>?? ■nT'aMC’i? *i*i,“ti»itR 
^raif^'WCa? f alpha Cygni or Deneb) ^?C*[ 

*1?^? Tw*^ 'sfpjc?, '51*!? 'sr?^?- 

c»(? ^®RRfi*(;ai it,^4!.i'Sfi^i *it^ 'snf^ *n?? r:^*®c»ri 
» fW?T»fW CMil,vDlfl41 ^ ’Sc»i|lTl>%0 ^’C? I ’BTISr 

•iSt“iT c.\svDjTH’*f *11? *i^<ii<i1s 

iff>:pT (South Focus) bri 'sr;?;? 

^ I 'STJBr '6|»l,>1^< (Perihelion) ^'((j (North 

Focus) I Tnih'H'o ?c®r^sc^ S^3?1W7‘*(*(T 

5i?^ 'f?*R?r'K; a^^viKi ^ -iwTa^ a?i? t 

»i;5W?f3 ?raT^=( (alpha Deneb) e 

iilen® ^T®Taf<! (Vega) i*]?? ?tlTPFTC»t ?T 

^^HTs g ? « i r »fipa (Altair) 43^ I'dHiJI a*ira a^i? 
wW JWlCiRr 517?^ (Solar System) 

>i*BRPi;ra? ?f^*rqr 1 cg?Tc*(^ wftm ’5K*r« 

®Tf«fsf?H?'i2ra sfwni^ ^?»r, <sk ?Rje? 'srtg 
^5T?f? 5T^ra?;R3? krW«i>i1iin*yi? I 55;??^ 





s^-nfl *ii5iiic>t 5i*BTiPij^ lij^ ’5R*r ?r: 5 ' sc^t, 
“tT’p'i'^'laiic'^a ^iRi'Sfl ^(ts^TBfra ta^iimii)^ 
'5(T'oa‘»i TOT’ ^)^^V»)T<n'a t*wr$ ^ 

I ®T<*)1'4<?iw ^‘bi?m,C'0<i 

5r^rRf*f *r.,!,*r?i ^I'ffsfef ^ 5 ^ jf^t^ppo* ir^^^ierK ■^rfep^n 
'0(iT«( ^5Rr a‘,-^'n‘i^*i SPipi 2f5RI 

{alpha Deneb) ^rFFOT?! R?i;- 

'sis-vi I ^S'»t?f ^srmra? ^sra^^sj?! a^ 

atTsT^W {alpha \cga) Ht'bWWliT wT^'rTtfW «T^t?T5fW 

atet»rr ^snW ncg Tf;»nT7rpr iif^,'oi<i^i 

S(TO^ I ^■’C® 'f'l^iefM IRCTT C5^gJ*r ^ aC?! ^’RTS 

^-‘FWfi *fW*f3W la^ a^ fiT ’S K ^ 

a;W?i *ir?^*t^’vj 'an,\-ji « 

ajTO^ 1 ^5n®f ia?i ^ 

'5r;7i^ -q ^«ji 1 

^’s'siR^TCera RM^iatK ia^i?rTf^ ^ ariT a^??R75 
*\^ 'fW'i £i^^)i c“Pr *pLn wf^'iaf“55iTwc^ ^\¥- 

?sr5 51^ ifl^ ^o«R<3 Ht'BlU'^SCpra (alpha 

Lyrae or Vega) 5MT5 atEC*n 'SflK a:fsR% CSRi;- 
»!fR 5“’4>iT>r* ^ «n^ I 'g-^sc^ aT5?*nT 

^•wi'css ts ^»nOT ^snw csic^ c^Tfi^srif tf? =!i^ 
■»roi ^ I- 

^ si 7 TKTOr?r (Sagittarius) fetf^^PFJCT (Her¬ 
cules) lag vo(*ii<pic.<Tsi *rt^ ^t'a 5j^ <fc.<i <3 srwiT?! 'smifl 
ca csFnfeaT'$f’=q^ 'fHC’^unr Tvian^ti ^ 'Si*t,aniwiiFifl<i 

(Scorpionis) ^flOTT^ 

a^«macs^opwosTTCsrI 
■iTIsr Draconis fspRI*Nf Thuban i acb^HtFfl SPf- 
a?3W75 SJ^W'u :TO?nf*^ 5I‘B1?RJ?5^ 

fsira ■'iHwra?r «!<« <ii?r,£<Fi«f ^ 1 

^(W?j ^6ic?rT ^ iwT?r frac*rT fesiW ^ *ra ’f'sra^^ra? af*E?i 





simi!3ra 'ST?rRr ^^*Bni?m mfea«r ■»(;f«i?ft ^’c® 

STt^FJ® ^ I (£1C^ SjT® r?P*1C?Rr ’WH ^ >3=^^ >3^f«fPFt 

5C5TI tf;;^ snc*®^ *f;^ ^rtri 'nf® snc^ ^sc't^ a?e, 

®nfT® t5?iwT iii®^‘3i®si T^ i?T, JiTf;^ «ip^ rt i 

^il(® C*ISH (Ursa Major) ^5 tppTCT?T CSRI;- 

t“r»i;sn?R’^Fra?I {alpha Ursa Minoris) 

5I'-i*ii‘n ^n®!^ lo 2Pff>^ I c®srfJT ^sn^r ^’c® 

5?CTT f®?r!f^ ^ 'Wi^T^si 

5I*®f^'sTOM ^fsr®»f;7f® ^STNW CSRn?Wff- 

^oTI"^ aC6^H^W3 (Draconis or Thuban) ®PTf®^*rCTl^ 
^rte^TWTTf ^5RT tO SPtW® I ^- 

srw ®i«T ^’c® c®t^ ?T5 tt^ '5n$c»n c®®rfH^ ^ si3[- 

5rf»5TTpr« (Solar System) 3T'51?^7®^ ’Tf“bVrT?4>;bCtf 

"V*^ 5:'c?, '^f'^WMTT ^ ^ra,c-fic®ra ^srij^ist 3Rf*f 5tt5?re[ 
5’c^ I c®^*i«.i'5ra 1^1*11 c®®iTm“t ^ '^i^iw 

5:i5fRr sirrm >ii\5ifs( %;i?rT?F ‘f,i(?Tiw ®nn- 

i^T?i st'BBRi;® m f-^^pifc-ra S®?f(nrRas a^r- 

®Rfra {alpha ursa minoris) ■sTTSFf ^*f 'S>llilWI<f'i»1l ’T^S*! 
f^«feiia a®ipr5^ spiiM*! 1 51 ;^ T5i®®«r wT<*ii® 

*iiGt“ii si?3TC?f '!T;f«R^ 'Q ^sRtpn a^->iMof|s(i ia=iF^ 

•1^55? ^ifaffSfT I 

H,iWlt4 ^W«n ®Rm mK® ^‘UFT- 

®nrra ^i^ct'sj 

a-^^iiH, JTc^w'®c9Rr ®t?i*prn 

^»rfs!a(^ ffri^Pi® 5’c*r I Tcpd! sf'oaiH? ’i;f«r* 

■ifta 'ff®?! ®«[i 'Si^ a^^f*stfs7® 5t;c*i% ’T'ljra^T^a h wffl4 

Tit'«;bff W*f® 5:’w '^«rT5 

(Perihelion) ■g'sr^pj^ (Aphelion) i<l5 fw^ f^fT^RT 
aSTR ^ in I *17(1 C«rc^ JR'»t^ ^HT ^TR!^ CT 5 R ’IWJl 



Afepn T?n ?ra, c'ssr^ -»(;fen®l?r C5ra;'5raw « 

wr wm ' 5 -^c’r §‘»ri^va^iw< 

fif^ Sr^RT 5RS3T lipF: ^TSFra 

^?5Ri ^®Ri <p^i ^n?r I Hi^Tti^ f*w^5C3' ^*8?^® 

lan^ ^TT’RH 5lWa ^r:?' 

r;ct % '5f»r^Rii«i *K3i I iJit ®®ii ^sr^r® <!n^ ^5n*i;fjRi 

T< i ms^>|IW ^ra'sTR’FICera (Perihelion} 

>f?^®f'sr»(l {South Focus) e (Aphelion) &a?i «ri 

(North Focus) ' i?FR{ OTIC*! f:T«% 5R3 

®n<j;f^ wiiT'aT'f'ir^i ^-^fc^ f^F) 

5p>r;s ■*!H,»IIW iar»IC^ ©rlfi^Jn 1 :m(Ursa 

Major) \£|?!t ’RFFK^ ^rS'RFPFlCsra T*!*1,1114 

iP^CJRf H^^®lin(''//)/t<7UrsaMinoris) ^T»fr^fl5R>5(Cassiopia) 

(Cepheus) ^Rnf^sRaFS {alpha Cygni or 
Dencb) {alpha Lyrae or Vega) aCFoFWH 

(Draconis or Thuban) ii|| ^PRPPSTT'^ 

’i;c*r4 (Solar System) R'anK^W-fl •AR'Tb?' l ifl ®;aa 

■'Spmt® "i;^ CFi!i; ^ <r^*n 

■•Pin. WCiF4 (Perihelion) 

Tjf^r-auicin >5^ 'RwJ'ifli cwjTf®T?%?r RiiRstf® -3 «riri 
^iLnt’PW £R^ ^M®r I 

5!;c^4 3#®? '!>R,tf|'vs (<1$ Rf®?I RST 5mR- 

’if® I ^if®CTiT ^sn® iF^^cafl 

T*1V|,4»<C?I4 '!tf®WM ^rf®C^C?Rr ^Fl^T '0 f>F^ ^RT 

^nu I R^ t a i '4 R*BT?R 7 S ^sRsj^ps 5 ^ 3i^C,l|''Sl ^lT®T<«4H-f®T^ 
RraW’fT® ?T*RT ^ ?n?r RI Rra^^lt® «i;tj; ‘precession of the 
equinoxes’ jrt i 

' RliluV tflfJlT®<l4lfR® 3Wr®i» C^RT R^Ct|'4 

(Solar System) ? 3^*®?r CTR{ i^TWTs^ 

siirf 'aiW^VH’FM RRR«0f?I®? ^ 

stfiRfsi® BfRnr iV ? TorteRiec^^ 

^’t® ?r;W<i® 5i;;2n5*hiT "sntWv ®i®^ i 





WT ^TTCIFI 9*I?*!OTF W;*msB 

’iVsT ?! srwww 




si«^C4l sjt«(^i ’apfpw I 






... 

?IC?T ... 




JTTsn*^ ?ncsra at^rsrsic^ ^ ??; 

I ?Tsi a'^T'is ■sii?< iTOSf $5, ?fra*i 

^c;^'*i1?r I HWK'o? ??; < 


??;+‘?TO!=?psi;'»rsRs 
tfl^ ■»lt'0(.<l^( ^5pl%, 

... ^C^-H 'Slf^r 
a ... aW 

'^’ *n^ mr ?T 

tsf^fTo ... !i^?n«n? 
«j|«,J'w ... ??^"<TniT 
Tfrrai ... a?W^ 

sif?'s+S?;=?T5X^ ' 

^T5^s ... T*nl^ia 





■ ^ ... *Wff 

... 

"ijir^ic^ % »p*T 3w*^5=ire1, =!r! ... aro® 

TItfyi;+^^=5iip^^ 

»i*pr ,., 

... frrsi 

lTTW+*J^<=5nW?W5? 
sTPfir ... sjftf^ 

*}^ ... '6J1WW 

'snc^nc^RT '®t^ 5)7^^ a^Fsila; 

*1^^ ^spvo csi^ ^o5WT<r ca 'Ei^ w I 

iifi,£'®r ... 
siCT^ ... ^TTtnisr 
'0|'<!'!! ... 


5ra;r5a sn*BW Ts^^wm afef, awir^ 

fiT'SpPPT -Q ^sna^TTRWI 

;?WF®nc^ siW^ 

■arsn sfiri^t 

Ca^R "EIWT SRR <fl’*R c®sif^ 

?nR ’RT ^ I c>i4n.wi< *ra'n pph 

5 r®i ferin, ‘ra'n-o c^srfj? 1 

^’WT ^ CWT^ *17^^ ’T'BTa- 

a;;:?;? 5 tc«?t 5!?i7n^ ^n^paraa ^iTvow^ 'g-a^piRr 

sK'wf wirppaca? *if«caCT 'jsrt seTc^s mra 1 

' v£ia*i?nr 'o^t’i’ipi ^na •n 5 ^ fa* *f*Ni^, r 

'«»iw,»ft,4i, (f:;^ RT 

®C'j'ii tfspT >0 £WR I «HiT^'£*r 

BTH»i«.ierM snt^ amw ?’c« ^-spff^FRfl 6 «»sa 

c«) 





^ tTPR 5?r, wnTw 5r<af?i^ 

n^cn''^ Bii4ii''c‘f •^at.^iTi) wjh ?’t?s 

2f^1%®Rjra^ '^BR%r 4W? *(f?Tf*r 3i^w^< ^if^W 

^ I 

<|s^s<er^t\5 ^n?ic*f3 t4iHi f*F^ «ic^ ^ i Ein^- 
c®!CT< c^-iTPTC^n 1w fjT^i::^ « ^nfqT^^ 

*!;f^ '^Rn fWM ^9(1 f^I'ff^ 44IC4 t<fla|f7l4 2RT«r 9(5n 
5:?F I WIWI «TT afpR^T E<l'&a]T*l‘^ ^Slji 

^1 C^JI^IVt-WT C4Tf^ Sflt^ =B(5l*TW'Sp«^9(^ \ 
?*m5C^ C4T>iW5 91^ "sr^n ^^mr gqf^, 

5i,ii"i<f’-Tj('« (;w,’«i?i4; c’ltf'fw? ^ 

nT<ijm I »ni^ c^nw iiw;fRBr carranr 

< 1 ^ ‘ai;taRli oi<i,'s‘W4iti Tw; 

\5-4SC^ br;5(;??ri fw^ 4C^ I »tl^?<l<J> 

T'r4,bC3>< af?3 HUVR'^SESI? si*l]«T^ >3 fW^*! 

-aiiiiMi a^:atT<n,\s >i‘brr;^i 

5Tan^ ><^(7l^u ^ 

4^ -afT^af 5n^i«Tg®t fWCT tw^ ^ !?T'a?IT 

5t:?ic 5 I ^C'BPi*'5C?nr c^ WT ^sr^ar^ vsnu JTT^ifiPF 

’RR ^»r T<'»rT'Sr'a ^ ^- 

tflrllT'on-il va^F^ I ^-asicar? TRSar 'SRT iflSR 

5r;;*i;«ar5TR ??r®s r ta?^ >ij^< 

’5,ai|»vS4I<l’i R'Biir«ra Tii4,t>4 la^ aaftW'l <P^5Tt 

5:«?rT w« r i c^ft acc'n c^w T^iw a^acai^r'hs 
?Tt»4 '5T’ 41 l4H“rtl <T7irSJ T*!!?' a^faR^ CSR^- 

aTtf><4 I 

?pw 05^ d'aTa*i<w( C55TR sn? 

ais»i\i'efM aM^f faic? ara 55E»n intsT -aR^ 

■anfaTR I C's^“IW'’^ ^awM-fClj laaiRiar TwC'Sr^ aWaj 

af«gRi a^aRl^ 'tniTir4aiT^ i T\sHC*in?i*jTSWH atsai*^ ^n^- 
ufm fsiW 5rrsbfgi*r picaR:*^ ^'aRTsacar 





■?f;far^ I ^n^faiTrl^r 5i3‘£FiW*r ws 

CJim*® 2n?r snt^r *i"^ sn^ 5 twt? snt®! t 

^-^8?c?nf iii<pij1 #fi'jpTti<p ^Tva<in!fii E^r 

^T'sa'i^o ^ 's's'pit®! W'0'ff*f^ ii?iE*rr 
^n^£i*tT'*p'i wt ^rra i T'a*n.*ii<iiv^ ®r’*i 
3T'0T?J^7751 >ll'0l“|lJt 

CT n??rawr ^!:<pt ■»f't^ 

snwra 5i7fxpf?^«f spTi*^ ^ I 55F® sjiTr'i^p 

■’^51^^ '3|T,"1T ’1^C<)'’<1 SRl^ fi'lT*''C<l 

I '3 R^TsRlsr 5rf«ER!T-5pr?^ jtr rt^hm^o i 

^'3iiTw<‘' fe?r R^fsRl^ 'S'0<i<i*f '0 


<15®^ ^'SITRn 'i>IH,>llC< 

-C ■>iT'C(.<^ 'Q 

fifip- (Perihelion) 'Q 

( Aphelion ) ?!R\ ^RI ^TRl I ’TjCRR ’T'Gra^pS^ HI’^Tq-^ 
'S'S4Wt4'<i ^i\ 9I“T ^\“r 'iniioi'f^rt ■'ff5*rf«i<p^iii 

ii>lT'«, «W 

EW-a^ 5T^cti''<i T’^^ie<i i ^ttihe^ 

a^fsRl^ EV1^^'0R4I ^ *1E?I 

^ -■^E^i) ^*<11 !R ■5i;^-’r^3'Tw ^ OTI*( 

TO 5E5TE51 'ol^E^ E^tt wf^'f ^EIC«(I 

sjjTf* -Q Eerll?'iiT‘l'''SalEH^ \5ERR 

f’F TO ? =sn^iE*R a;^«RT Saijs fw®T! 

'!i?v 9C« aT5^a;«fi E^jfi,\sH4>i M'sri e^ 

p;“Tr®3 f®ara, ^ to®i ^ieir i si5n*TOH ^ 

■4lt^ i^EiR ^TO^ R'BRRT^ fipProR S^S^fTOR ?*PVfRT 
5PTOI? <F1^ ETO^ ^STTEoTT^^®^ ’1;T?r1e® iflE’T ’!;;t?rR 

sppfR I ^rfro ftfE^’ eX'^ RR'wr 

c^ TOT ©*T^ si;<5E5 1 a^sR^ “sii^aT® 





psp® ^ tort i ’^^' 

'Q ^!^*n*T •TOCTFltlJ '^FRI >il^«l, 

^wpiTfi -^ra^a^r ^ sn^ i '!>n^5i^<i ^-^PCiRr ^ 
>0 ‘»i;f8R^ ^*fM f!m^3n^ !7iVt ^ i ■^iJsr^ nM«r 
snt^, T!P‘(sT’*F«nt^ ^WRpf raf®(t?''*t»i!3 
^^sc»tTf-^9[^ w!n^ ^ I ‘Nrosf^-s^ii «ic-?TO'ii wn- 

^siR »i'i>o4i<fi t ^*in c^-tr^ 

S'sgT'f^ i a^rf^ wi 

siWpm I ^-pR^s srW ^ 5Pi-a;H 

A 5a apja >i^t*i'i'3n gpi-a^a? saw i 

>i^c*i^<i fiRs; f?ca aa^T ’^aala 3#« fepr 

'Stmcn tfUMca aT'»wi's “rRiT (Spica), fa^irar (C or on a 
Borealis and Serpens)?(Antares), (Her¬ 

cules and Sagittarius )3 SI?^ (Altair), 

$v5yiT^ Wm I 

TT S'G^l l?IC^ iflT*^, 'o^<piti SiTa^ 

^l<Pl£*l 'flC*nT Pf^ <lltl, '^<11 *3 ■R^^tc'^ I 

vfT’^eff'f^ f*rc?r ‘^tfer tprt ^rttpt 

sn^sfss^ “^f^ffspm irSTRCSr swrf^rs 5R "srf*^ ( Hamal and 
Triangulum], (Pleiades), (Orion), 

(Proesepe), SRI (Rcgulus), *f’l^,^®lV<t*l (Denebola) 
a^f® JTOTI lilt 

^ *f?^«rrapR JTOT, ■'i^fsRiR jpra t4>vi'io, 

'Q R*Ro?pim Rifer ®rFFit*r iren^ ia^t ^iT^is wifer 
C*f?r ■rt'^ti I 

d‘tt*dWI4t)lTsl«f) 5i:;T£Ftf^*tn:aR dl^Ti<l> 

'»rf?tc5i*r aT^rai W5, 

S-'RTB 'sm:;?! tf?^«rT'^’ i si5T«n?3R 

^oRiPR msTPP-sfwg ^R^niR 5tf«r®f^ iq ^^rosi ^ 
tadlT'oTACrd ''aiH,\sl -a ^TBiSTtl =RRPf( 

5C?i*n?r I 



:rsr*ss5t, t 

5iH^ ^■»npn ?p^r®t t’ffsf 

Wa -PIHK^VO, *I'\5 <iH''^T*iT 2RsI 

•^■irsi'301{,''3 Jl^S'sit^giii TfR I 


^5i*r;sn 

3r;^! 

‘^'1% ^5^;^ I 

S|fC^^, iX14C“ir>(l'0 ’'WI s 

ac»(fflc'»^^l'ini f’P’r^ f*}r»n ^j¥»n 

wiflstiH nR^ral f7R;3 JTTi?r, CR^tc'Ri ^npra l^srs 

piR a^Ti^f^ro ^ I 

JRSR'^ST, ’Il\5M*^^ 51^, i 

5Rf*<i%i ^^hwh: pnsR 

^I''1.,<l'ajH, PTR ?’C? 'otCR I 


SK^, iRSW-SBar, 5H»I S 

Sf'RSIR^IRf^ CTWI 

CTFCTil ’if^nst I 

SFC^, R5R*sE5r, <ii^c*n ism?! v?^ '*ir^ s 

*nf's 5R3T»5riW^ 





Tjs^fffTS 59ib§ af<5®T^ 

5;?r bi'Bu •rn?^ 'otivi' i ^n?PT''5c®ra 

OTISR^SI 'JTii'IvS'Q l»lin\8 ^1C5, 'ilt ^^•’'TFP 

C5fffl[?graf 6»s ‘»fC5? fn I 5qaT5^ ’wc’-sic^ ^rco^ 

6c*5?f I’M 5*5 ^i ctf £f^f^ I 

®wra iflSR "TO ‘srrce sn’ “i^ti; '»fiv;«i<?s, 

‘'srfsnr', “Ff <£\t ■^PTic^ra i pitcsf ’siTiri ^ 55 ^ 1^5 
ssiFT to’ ch<' 30^ ‘*fR c^'S^n tjnr 1 ’tiii:’‘^w^ 
c’nco ?fM^ftf« M^tf 55C!!n (Tnsr- 

5i;;t;^ w,'>R 7:^' TtF»^ c^tro ^ «n<! * 1 ® 

sp^mr S-^rra 1 c^tosrt '*iij,(,'4^i 

»(rT^ ^rra <t‘4i<^-i I 

c^OHonftRTsr: ■*f*Bif»T»ii^ 

n CS1W 5^TC5 f I 


OTI^I srm 'S^tXIC'afU n'0'r»r*(<, OTRT ^1BFO 5W5 
’R? fifM la^ ^ o o *i;jF‘*fc^ 4tp 

“'TT I 'I'fefT src^ ia| ^e^tf ?pc^, 

^ ^ ^ ’THi *^>^^:<1•^ I sic«^ c^tiot ^sra^s ^ 
Btora sntj^ f?^cpa *iTi&ti,\ffl c^nwr c'F'oiurt 

s;t®?r 6sic*T T*<£<'t'I erraceR i la^ <p!^ 

=5r;^ic<t *trc*^co pno^o M'tia- 

TRT^-ia^l C^HRT ■*r?l'!l' 50 'SRTRT W 5?! ^TT I 
CW vg^ ^^T^FtfRF d‘T‘1'oli!l {RTPRR CaCO, OTSf ^ 5*5® 

ijT a?3in*r cat^, *i;t); sK^sTraijc?: 'i;*’«|5T 

£5fimi^< '© 6C*5? 'OHiPiJcn^ ati'ijj'^i ?rFBT I 'o(i*iT<i- 
Wa^ C>(IVI4W< 5iC«?r ^K^raT«fI? W ^RT 5t5(T?ra 'oRI^ 


^00 




C^TPI 

I ^ wpiWt^ 

»|«f^ ^rw<3 STR^T®, C^fsj C*TR 'Q 5^ 111*?^ C'Srllf'SC^a 
iira STIR'S t#f^ I 

5-QTO 

^’G?rra w 51515 JT’^sinfsr 5157^1 57 nsp^ aric^ ®ic*5s 
sf^ra^n^r 'S 5 ^ 511 ^ ^ 1 '^f55;*n5rR ^'Sin 

•^5^ Ti^jcgg ‘!Tt<i5n«t tf;^ 

■<nCeT5 w!i;;oT ^T55rT*ri ^S'^ ^SFtI'I 55rS ^ 

®p*)^l<i, C5 fiws T*7*I’'*7 C5f^ ^IC®T5 5151 I 5'51" 
MTC55 ^sp^ilTT? ^ RCfr? 515[ 5SR®t5Taf I 

R75^ “i;5 (1^^551 ? 5ir5OT5 5](T55 i Lii? fiira!:^ I 

»[^C®! -Plf^ 5r^5'''ilI*V C55R '=515 flfC5 £R:55 ^’ 5;!:^ ^5555 
?55 5!C5, CvsSjTw b'tiCiTCiL >l^iriiT»>] VI « 5^5 5Sf^ ^Wr5 
5Pn 5!Fi:?i 

^1?55 C»fl^ gI51-5;?'55 BrTC55 I ^5*5- 

<0151 ^rf^o ml55rm ^’c« 555T7 '5f55n'5 ^ I Ifl^ 

=5t!;!?=ra 5T1& «iprf 5*501 =5i5nw[ 5:’r5 ‘»!:;f'fsn tw^ 
t'of®! C5T1^ 55 ^ 'TlCSr 51^ I 

^ ®I5i’ 

(^gvi^JC-liW) 

»n5;sif® ■*i;c< 5 m fsprms 1 

»»if,t*5**i^ f51-15wl »rw5«fi'5; 5«n ^ 5 ;! n’ 

C^TRM^ i 

■5‘Blf'O 5^9115,5 5151 '-slH^SlTTa ®(;;f<fsrT’, t£l5? :5TE»t 

5i^Ti5;5 ^f'l'Tffnr ‘<050 '5;;W5n’, if;?- 

55*^ 551 W'B^ b-S5 ' ^ g '5|iJ 155)15 5151 'T^kO^lV; 

T5:t»re5*SE ^i<50T5 5151 ‘= 55 ;’ '5|vn55if[ i ^9555111 

t%,*i^T5C5) 5ra^ 5 i?ri stc^, ^ 'SRiwfl ’^irratf 50^11 







csmfe^ sic^ii ‘»nfai^ 5^ cfict 5*5 
( v9T Esgcas H'tf’flC'fS 5r<fi fror T'T>fe,'T^a 'srsf- 

’ra mr w i stic^aiTfa ^ 5:’c® 5c?f 

'S7P1C5 I *aT'f*f E1*5SnOT BPSa^^ra, £ff5 FPg^nOT a^M- 
■P{f^pn«( TiTiTS ^ff*l fi>T I ^spsiiia tfPT BP5- 

??r I iflas 'i>iiiN>iii ^’us 5t;;?i; asca Anw-f 'smwa ^p^- 

aV[^ fa*r51 f'oW ar fiPT^I Bpsf^ i 5*5 fs*r T'oT'irs 

5fc«pr'®i3sra ’5T^’*t arl^'iBa' *K?r <n'^. 

BPEPiiTi “vf ’PcasT I a ilnbt!3'<i airai ^"»i i^ias f^*raf 
‘^fa5iT'=*f. Bfofa i 

^rjyfluf fpiOT fs*r f'sfiir 5^1 ia<F^1^ T^f^fra 

!r3^ st*^ Tsrfjrc^ ^ sttc^t i 

f^ot^ra C^'SI^M'© 5RH 5PSa ^tfa 

( Perigee ) *8 ^'TTg ( Apogee ) 5^ 'S 

r3; 5c*sa ^■'^RTSi fiif^ra c^oi^t^TSf 

c;5^ f5(?R^;^ ca*(^ 5^ ?n 'srpini tos 15^ 

^<3 ^ rlT I "^SR^ 'afC^l^llQ 'K'^T® rS^ 

1 la^ <£i^ Pih ^SFCCRira la^ 

’p’V*^ ’pea, rsaTa laa^ BPst’efa 'aav "sraa 

■'STita^iJ'l BPsf^Taa isas ■ffcs.iaiio ^'sat *aiwrfaar; ’Rear 
^acai ^aa^ cata ^tc^ms ’pn;‘f BPsMara 'sra ■a^sic® 
5P#5faa faap R asca’ a;® 5:a 1 ^a^n T’ow^l f«fan;5 
'Sic5.iai5cas micas si?’^ ac^r 1 fssfa ’i;;a; ar c^aa 5;'e?rT? 

^ Rt, f5R « afe c*r-t?FR ’PR 5c*5a ^ ’SRpnea 
a;s5a “rafsf ^ 1 bpaTifwa Ra fsB^ai, ri^ Bicaa a’F jtr 
f^f^pRai 

SIFT «pf [j*5iFi^' “PfRsriR Rit 6i7Ha maasifl fr siPi^a \ 
■a;f«R^ aa%s ’iTa^iiia ^■aWa fsoRTHi fsR -atB 

’ursTeh fsiW "sn^Bfspr cacas"® 1 W'BSrfaas T^*ic“ii 
. pi^ fsfca aicar bpssipi i ’i^ow*, a;fe[a1a -aas mkaca' aicai 

FPS^iFi ^CTi'Q c’TRT amai f>fR ca^ rp i lai^ aia fsoa 
aa’ia 'spsa "srfaa Bpsapi 5a 1 »a^ aiRdl ^=Tt*Pim aica 



!?nsr 


Uf5T*tf I ^T'CT 315^ ^ I ,g 

EC®5^ ^rr Sr wool ^tWPi ^i*RT ^n t 

’Vf^l Dt'a^l ^iT'O'll^lI 5JPT 'Q 

►^(5! ^ ^“RT <|iilC^H ; ^SR^M'ira yi; a i b‘lH<MW< ; 

2nw 2RT®( I 

*K^^, asw ■n*?5“r ’si*^ s?r^; 


E^ snc»n *f,'5S'» awR^s 



wn 

^ $'*lern(t'^ 1 

®rs(' 





f^f^Tvs 


sTK^tt 

STIPT^ 





ae?|<T\DS 

srrwR 



.. ^awFs snfR5 \s5T 



SL 



WR I 


^asrrasim ^ »ptr i 

«Pt^grTT*sii(iCTi^f*(srRs »*is^< sjn? 

T*<i*i^?iT''s»fi’i; ^in^; ^sitiTb^ 
ijnr STRra: 5in? 

^ 3ra^*n%^*RPi*?ir'81 

f»oraOTt) 

P'siwn' : 

R sttot Tj^grrfrva ifit («rari[? irm 

SawTssrpr ^ i ir, 5 i 1 srm ^strr 

«nF51 ^ ac5 ani vir$ 

<3 cat^ ist i ^mpt ^ if 


(S8) 


ioo 





SflW *f^ ^TSfRT ^5ira?f ^ 13 * 

W^rc??I Wtt '!>J'ffl1C\s<l I?I^ S^tw^nCoRI 

S^ffsp «TTO ^5ira? =?TC^ snm JTR f^, 5fti;, sn<^, »r;^, “i;;;?^, 
5?^s, 51^, 51?, ^1^, '®‘n, I 

fe#f?j^nc5ra ^<t<'sT f5RfF«i?5fTiT^cw T^^rr^ir, csij«i i, 
'S^Rlbl, *R«fI, ^n<TT, Si;?(f»rai, W, 

<8 Twr-r^CT 5?7B?r '^*1% snf*^ ^ 

SflCSI^ ^ 51SC5', siKsra STWF^'T i 

^C?EC^ I siPT^^tol^l •si'»i*tti'P "TR 5!’Q?rFr inf^ 

^c?ic^i c*i5R, t^«ft ’P5n;w- 

5i:Tf's fes ‘‘wic^ >iii>i^w ^<5 ps5 

vt;t<iRl?r c?r ‘R«TT«n Jiwr 'ct’ wrt ?n?r i 

^rOT snc’!^ '5T?raWi^ Hi**t*Ta4 Hiffl'si ^si'^p^ i 

5*5!:^ ■>T;ts[^ ^ ^ ^if«- 

3Tii 5;^‘Bii^ vsl csriiT's'^ a^ 

Rcsra OTiai I ‘3^’ STR 35: « 

IW^ *n^ 5^^ 3^ RC!f’3 35: “TC^ 3C?rT3 

RTC5I 317^3^3 RSI' 3^*f ^ W5, 

5*5 3^ I c^r 3^*1 sra 3^ I 

‘3,feit'5 3t'i?<:*i»(M, *ni; ^n a^rrf^ er*l<iH/ 

(*P5^pn5^5r) 

Rit^TR;^ 5i*si^ CTO'S ^91^ 9nTOT ^ f^RF 

fwc^ ^ I C^lhnCeTlCTO ^ 

sT^T'l^J'S »l5ri,,wj ^v!?(.^; OT 5T?rT 6t*5^ 

5*635:3 5^ I 5*6, "’T^SR^ '3 5RoIC^R7?[ 55®T 

5*535:3 5:^ I •3;f3^ MsiC®^ « 5*5 

f5C3f -Q n^«Rl? ‘3*51C® <£l^ >R«1W3R ^ 

ai:®Rr WR -^n;?®!^ M9[c^6*ea^ 5?r*TTc*5*T? ^ 1 - 31 ^ 

’i;??rR ’t'i9R3.ra?( 6;;^ «!re7R •»k®3 ^ 0*5^35^^’ 

’T^SRI?! 5CT|^awf^!33!C^ W^ ’TO «Tf*1% 5:'C?I pro »fR5- 
T*i^ '9 po#T ^■ 


%08 



C^TR 

^riirf*!^ srF«- 

5i®nr« ?.(.fi«; ’i*’fr5*5jc?nf sir m?; 

SIR I ^ (.'P'jcvs 3R^ *[f(f 

51?n bCH*! 3^ I 

IIT^ ^ C^^ca ■sil<l^ SIT ^im 5*5^^ 

<pijc\s ■»ncii SIT, ?^50?; 51^ ■'i^«i% f'o^’iii:^ s'ssi^'t 
^ STTI 

c^a^«i sTT-a 5'r® no rrr Tvshi^I ^’r® 

'TO, 'OC'I ‘^‘f'STR 5*535^ ^1^0 O *111 n^SR^'J 

l^RR 5IC*f[ 5PO ST® ^^*1 aT'l'iJ ^ ^"*1^ 5R« O' 

^\T*T^ 3^*1 O < 5RI ^nt^Rl'3 RIC5, 

vsl’ RftRi ^^nsRIT"^ I ^n^RTT® SOM "V^cn b’-at*?! 
c^rsiR ?i7«f o ^n i 

s^tc*n rat*! si^sinra rot ^liic^i ^a^oi Iwi 

^-<p^ 'Q b*5^sc^r n*ni\o"<jfl { Nodes ) n^5R*t c^*i^ ^Fcn 
*1M'©''*! ^jpn^f ^ I t’St*! ^PS^TPl "Sliyl^ 'bllilWI ^ 
15301 fel b*!l*t‘C3»< ^SRTni -G 

51^ swQ nf<ra-TiT ^ ^sniTi i lara <5^ sre^pn ^ 

o I 15^ bl'ti^CWT C?r WIT Uf S(^ 5S5Sf^3 3C&, 'O^TsT 
5rawnG ft<p liispt ^sR^io ■^'f^ !®fs[ra ig^Ft: 
tfi^fw wonsi, i5^ ?nf*i G STO® sRnc^ g iio;'T 

m^*i]<i*ntsi bcm^i 'T^sf^^ G n'is^rPT ®*535 ^*pr;[5; 3c^ i s^b- 
3^*PR70 tat Mn^n;*!* nfw srawn 5 rtst- 

^o nTiinW® o tara fsnpi ^sn o i ®*5- 

5J5:c«R Ef^sfi® fOTPfW ^fra, ^snioT tam^ fwisi ^r;*!! 

n,'<aiats^c*ia fsp*ncra ^sit’TR snsisi tsfiif'®- 

fiRN^ a^3-3«Fiw 1o;s nTO® 
^cnferi ^1^ ^3®: sto aio o1<tT err® *n;*j; C5^- 
rairfioiRt 3ofsT, 3T\»csrjiT®WG G B*gsj^ <n^ 

2ff®nf^i si7i^a57:®R c^ ^t^-rh;;? b» 5 si^*i''t<^ 
Ri^M 30 ta^^ b'btdT^’ra ^riijI n^fol^ raor r^co 
^ 15SH5i^«R c^ 3i5;-Rra;f pb 







am ^ I '9 

5csi'e aiel^ c5mt#^>URr 5^5 ?i^*i<i>mh?i 

kc»R^s ^ir®jE*f^ safRft 51;;^^ a^*( SRK^ 

c^ I ®pnwr Jfiisrt ^ ‘^*1^ 55 ^= 1 ^ e^B- 

a^«T ^ sfi, si^*! ^ FiTEra ^-am «ii 1 w 

lil ^‘ffW f^C^ I ■n,'ffl?ii^ WRTia^ JTICSr 'ql'sT^'a 

I ^sjs^Sfflwi 5);^, ^*1, '^, a;ts(^, 5 *s, 

si«^ic!, ■« “ffer 5ic®a ?n^^'£j a^ ^rpa 5 ;^ 

sJ5^?aTf sr’c?i ak*!^ ^ t suc^m^ ;??- 

a'ar^ af^ ^rrsac^ra fe^pf 1 


<(fc’^, asia sf-issT, a%a '^, w: s 


mi s>iT aw^s?rtmf a^^ 
m alas aa^fs?! I 



mi ., 


aw+ 


CVl n 


‘faa:’ 

ifiswisf^, iaW'* 

faia 

'SITS^'ra 

a^aBaiRUf^i 


... ars^, a<ai»f 
aias ... ^'ai^sR:— 

^*f, a;f«r^, 

EFET, <iis,„ sr®aeT, *3j5.*af^, 

»i^, a? i 

nijjha ... avi^sibi'il 


5ia;g otr aifaaa, sraw, ^i;¥i. caii?ia, 

tasi^T, =1^ ?ra laa” *iHiT<ia si;;3i 

TjiifT'O'fl ai'ft tiraa ’pch' asf^s airsi aira, c'safa ^’ai 
cari i T'AHW, 5i 'Q aaavaFP ac5?si 'Si'\stiH, faa^aa;^ 

aiw aicas ^asrfw, a?^ asi;;5Bra1^ ^afsps 1 


biO«> 




Cmst 


S 

■*llb4C*ra 5R^ W^T Wif^‘ 
5^^?^ a^'s I 

bC.'Jlfl gPI-^^ffC'o Mt'I'BiCoifl i<l^v^BR%f St?7- 

5n‘»l1J'»l,Tem '5?®^ WHI ®n?r l 5fl^- 

^ c^iOTiwsi^ sRPTT^f^ >0 Jn^ra^ceR *n?r sfT; 

T*I>'^ <l>^U''o ®F5I C®I5R ^ij>1'0 5C?r 'OCi P£SR^ '8 

^ 5?75^ 2R7*I I ®IW11T'3'^*1'- 

sn?i '■v^T'®, f=TO^ ^sfOT <!<i^r<it 

spo^ I i^ETwI^t^ ^RT, ETf *r«R a^faRl^ fjT^- 

SSI 5^ «9R CGU?! '^1‘P^ C*( ’‘^TR ^?R?r ^-Sia'S St?,'® 

I ^ a*^,T5'o w ?f7?ri 

C^RtsT® WtfRIRI CTn ^RSTFft 6??5^ 

*I*^A*^' *IW,C^I^I “ll^llTn-J* ^ifiRnf*! Sfcw 

?I1SIR ^n?R 6*€RII'o ^ITOT ^ I 

iRsPf'iBffl, <R?^>I^«, 5(1^ t 

'4t'*w I ^ kKch i^ir 

f»P«Ri I 

^i51+t^=^tvsj(ari ... C^SlSfR i<l^ 

... 

vjiitCH ... Sff^w 

OTR ... 5®S 

Sr'M SflpR^ '5^+SRif^= 

'5'®R<|'?'"V5 . . 

... 

^ err C^sTRra srfi^TO ^RTfeT 5i;W!T 

^fsr t’P^r^C^'Q 5jf^[^5 ^<q5 I 

'5TT*);i^W^IER 'd f(*HR RM f*SR W ^’CaCS, 

-g BE?s^ ?;?r? *f;^ w sntsr, 


^>oq 



5nwiOT 5fef?r 

I EC^ ?im 

^ snt«T I 

a’W^, kC4H*)^ ^5^)' W, S 

*n rs *n5irf=t *n ^^rtk ^ 

csfsipfr f^c^s ’i?RT ’sre^sRiiisr^^prsr 
af^^TfTsnri 

"oi'^s -9 ^f*(^: 

*n ... 

t« ... 

*fwf^i ... *(W^^ 

W^ ... f^RI 

... »snf*r®’racs 

^*5''r'»^,+’e^*i1^+^‘»pi;;=‘^’^''C'iiC'^ i»i»i1s*^ s 

... ■'itw 

'g^^jX - *n:>n 

... 

C\sT'i»^+Csn=£'aT'»w'l ... lilt's ^Rpl'f ^s?TC5 

M*<s ... f<r»WT->fl 
5i;;?RT ... siR^s 

'iTc^oi^+gm;^+c5Tm='iHt!isiHjisrH,?i:5fR % 

... 

... tier'sM'otsrii'*:^I 

cjm ... c^nsr^B^ 

afe5?^«i;«Rr ... af^ Sf5®t t^i;*i 

f*f?i *rv iiwi* uo^ «£i^ 

’e^iT^'o <pd3(.^, “(t’n sfc=i 

wf, =Bisra:5feTa ^snasn^ 

af^ ferc^iwi ^ 5 r:‘i 5p<57j i 


iov 




2fT«f fWT'T, 

>5 ’>i'a1<|\oi I irTn ■?ra3 C^SFlfrs^Wlf*! 

'<ii‘t*i«K.^, IS?* '^i'pT^^T 'IT??!!?? 5n^r*iiiw iTisr^ 5fiiBi»(^?i 

I^fsFoi ^MPrwi^ 

!^'it ^TOJ, ^ iwora ^fl?p^Tra I ^ire »fi?rf5 

’TSi, ^?»I. !7I^R 1 5i^^5TWI5T 

f<l'ei|I«r\3, a1% wn;^ ^PI l ^sfai^ 

g^-'M ■'5if«^'f^ ;tiw twic*!! wra w "sfi;:? i 
' clWI'^SI^Iifera iTRi^ S(m5T>8 Fl^R! f^OT'Stl C^ 

®r’"f saj^iONj's ^C®!^ ^*(1 ^ I 

^«i g^ic*^ ‘p«sic»tRTi!v R^*T mK ^t- 

»)H«f>[C®1 ^ ^51*^ 5p|% ir*fT^K 

^ ■% 

•1^ ^ ^tiT^'h'I -e Rs R5f I *r^ f'siciT 
“Ti?^ ^*«i^ 'ff^^ ^iT5Ffl?r 3133; li) *p»f»fre 

sfl ^ I »f!?iiT? 

T,?l<l^ri5! ®5|I C3I5R 

c^R RRi?r ^3^* ^RRr«r ■& ^- 

«R13(^ <l«i|li«t> <3 3tyK7R CoT^ 'snci C'SiTlT'aW^IW?( ^I^- 
CWSr -Q 51;;;?^ a^q ^ 3 

’TE®^ nT^qfe an« ¥M tfi;?( i 

315[^ vt,i(«1K<><l CSrilf's®4<lf SfTC'ra ^n- 

f^T ^ ucaTC^ I « 5r;fT ?ri3pcq$. 

«r’ 3i;6^ 'a^“ snc'Ri 

^sicqi^^, snc'nt ^fqi?r ^sFirf^'^R:^ ’« 
STl<w1»fr5 ^SRlTTa I 31*^1 i<l'0<l!f»q^ 

^ ’iTTxra^ i^ftsf fsffo ‘qwT'O T-qwOsrR;*f^ 



<3 Jws 


vwT>\i>'4 I ’qif^iTriT '3 •<j|rt|1T^“^CT< 

^nT«iiPr 'isTN cs^ I 

nwfbcfl^i 5 ii!S.ict! ^ -a :wff-''Vf<T5?r 5^, c^t^, 

^if'T® ^ "SRI Smc? !:o 5R ^ 5TTI iSSR] #i*T5OT '3 
Jt*B T t f<i t)C3-^ jwa 'Q simTm ^ 

wa?n i >Pf^ fsCT 

ScHC*!) iiwTbw< «Fn <3 5TCsr?r ■>iRi<ii eTa?n 

I ifHTbts^ 'WI^T'5 <3 JTiwsr ^rf?;^' 

'OIH<p|'\S']<P ^ '*II^TnM '9|W<P *TrV'9) I *[®fT—i 

^n» 5 I^ STT^pfajp STRfKa Corona Borialis JTTSRS 

'^ l -a ii jls ] ^TW Alphccca, ^ *«WI^ JTT^Ii 

Serpens I v£i SWSflJ^ i£|^\ 

5=«W fsrf^ I 

qw f=T^’*fT 1 f<i»n’^rni cwst *icpf’ 

lT^*n^ f?P<TNT?r JW ^’«l't^i<l ^ ; 

5)^5^ a^ltsr OToI^ JWM W=Pf*k 

wicsRr I® ^rra, Hiwita^ i 

<^?P»ni ’tWwS '5TfT?f CW? 

rsspi^ >a^f?r5 ’Ta?n^ =r¥5 ^nesr i ^I^*'1^?p^7e 

7n0^< fW5C3^ 'Cl'l'tMlTq’I'Bns O ‘rcV^ 

Wsl,'sl<l<si<l KW^TsT circumpolar stars i 

>f^f 5pB I ’wa-iC'BW’SCPra ^ ?nt?n^ 

?ilf*I ^>;a|T 'al«l4ra l 

'Q Hamal and TTrian^ 

gnlum, JW,—Perseus and Algolu 

rt^ ^ =5r?»»T—Pleiadeslil^Fgai^v*! f^TC^I CSR- 
?(lt»r, Aries | t ; ntj ?rf T* ni fe<]/l-PTC*f Ca^iopia ; 

^■p»II'^ (Milky Way) "S 

^f;fsiVl3 S^-csra^^Hin^ ’iitn *o 'aii<pi(,*Br 

f<T((jtl r'aflR if;’TJsrR ?W!r, circumpolar star I 





STW, Aldebaran, ^IWTR—5i;flif»f3FTOI, Orion-if|3 
3^33 lT*l, Taurus I 

3 t33lT*i3 t;3M?,'i1*i'*p(,a«i ^aj3T 3n;’'3'flTr 3^M3 “iWiTfl*! 
aswawT3 S^I^T'tTR^, Capclla 

3^33iW 'S T3is(;sraff’*ra 5jtm3nc»t 3^aurn^,—■s[;'nf»raTij^^ 
*?^^3lf*TT;^ T'^^iTTo® I 3^ <3 ^Siai^ !f,^ij’i ?Tf^ srfflC'fCa 
TI3Ta;;3^ ?r^3^'33> Orion | »f1w^ si;'>tf‘‘t3RTRi, 

3T5|^W a*SW Sf«T3 ^iETH^O, 3fC'3CiT3 3^, Bctclgcuse | 
(fT^ei^ W3W3 H'n^—Bcllatrix, 

33,3ifT'ii &i3ift 5i;'r;2f^ (£1^ 3:;re3 fa*n3S7 *r;i 

3151533 ^333“r3,t!33 ■i>IHI'i»51 Saiph I 

ifl^p*r?r,!:b3 * 313 ;—aarasrsi^ T33 tij 313 ^ 51 * 3 - 

JTO 3 , Rigel I 3 SMa, 3 ,C 33 513511:3313 3313313 ^ 51333 * 

C3 3r:^3C? aT333, ^^<<31, 31C5T 31®, ^£l3x T3p3K?« SRi, 

T 3 <T,! 3 il| 5 r^ 'Q « 133 n 5|;3 3151 ^ «T 3 r f ^ 3 i ?1 ^; 3 lf^ Orion’s 
Belt I csr 3 l 3'3 S 131 a; 3 t 533^*31 31 Jfl 3 [lf 33 >r, 

Great Nebula in Orion i ^a, 3 ,^t 33 3 l 3 ^ 5 i 73 f*f 313 , 

’W;^ 3 W ^3 P'SacaiCKK fe 3 ^ 3 nC 3 5131313 (Milky Way) TOlf^- 
3 ^ Auriga i ^Ma;; 3;;3 (Orion) >q a 713 ^ 5 |; 3 TF 3 (Castor 
and Pollux)-i£i 3 ^ 35 ^ 3 ' f 33 '? 3 «TT 3 (Milky Way) 

PiV3 ^;c 33 lapj nn?^ 'S»Ef,,a'i>3 5r;33n33;g, *31- 

3 ^, Sirius 31 Canis Major, ^-33 5 »tH 3 ;H, Sf* 3 T- 

3 ^, Procyon 31 Canis Minor 1 3 I 1 :'‘ 3 ;:P f 33 ? 3«313 3 f ^3 ^’*1 
t 353 »ft, 1 < 13 ° ^£ 1 ^ 3 ’ 31 >SN 3 Wm^ 3:?33 p;;^ I 31^3133 
jiwi^CM p;^ 3;5 a*3T <2 * 313353 . 3;;5 p®f»^ ^- 

3:;3;33W’'S3C^, i£l3^ 3r5lf( 3lf“167:33 -315^1 3353 [ 

=5Fr'3,3,C33 “rW*3 3F3P^® 355i:5n5f^jj;'SffKt313 55IC3^ 
®r^*ll ?t;g—Betelgeuse, ‘biTpT'o— 3,33''3,,33>C’, 
Castor and Pollux-(£)3 T'535'53’l^T*r T3«^33lf3 Gemini | 



<3 5m 


Castor and Potlux-i£|?r 
Proesepe, ^^iSlf'S^^S 

'5T?n'^8t {constellation), Hydra, 

^!^^i;;T5T sshiji <(>Vu^iri 

Cancer i 'sif^ ^ 

Tsm)!?! ^ i <3 ^ smpmtrsi 

STtJJ^'rr ^70il TN's’jy^r^ I '3 i|Vl'^W3 

SHC'f^ ^snc^l ?nf»I6^ ^"*6^51 J<lT“l*1?l fjpii I'-'St.eri iT'st^i 
^RTj tpotC«iHT«CtJ ^"t5T«5Tift 7(-\5Cmo7^f I 
6!^ asfsr '0 c»i^ Jmsnr sjJtparFt sfsw i 


TIWi;—sraiJm. Rcgulus, ‘^,,'l''ii>'!^T,ri’li>iflt.fr, The'\ 
Sickle, a| ^| >|^ta< | ^ ^ arawwW, Leo 

Minor, <3 Crater JTIst^ 

«ti|*)'^!ill—Dencbola-.ij^ 

^nf^Lco I 

I 

*m^s| I—5 Denebola -g 

5 ^sfT\“t, >lT‘)'«l—Corvus, Coma bcrenicis 
and Canes Venatid 'oWIC^'Tlt'i '3 

'5*1^—Iwsm, Spica-?r *RTr<irf*r, Virgo l 


« 'j'^lltlir^RT %*t^‘FFCT ^ fBff- 

f*r^'^->l*'sTir*l^ai|'^,Ursa Major 1 ig^ ig^Pi- 

ftPF in?j ^nc^; ^t?nfsF w wTwa'ts ig?t'*iW4Hiw i 

'iii<^n»f t-ji-gtftD 

'oNTiCT tra "PtfaiRT ^ I JUtDlft im 

5TO ^ 5TT; sf^Ctra #55 m*5, 

mi£i5 5r##m?f''®C5ra TstW’tt fK^ lbii<i‘i=i 

55551 <!nt5' ?n^, Ji;?;;?! #<too'§ 5!n55C5 5 Tt i 





Tt>aM'‘i>o, Spica-g 

ifT^, Arcturus and Bootes, Corona 

Borealis and Serpens-iiig '^cTN l W l Libra I 

Scorpionis, t®5—CSr'iW'^il, Antarcs->ii 
^ incsra I Scorpionis- 

5r<Tf*«ro ^ ^ stspt 

^ sii^TFwra^ sr*n®«nOT i 

^i;5^ 't'flfs?! ^ ^ STlCil^ '<)l^^an 

i!iic'>^ ; ifl ^r<!nsi%t -o ^!tn *?iwi*'om 

CeTOI 

‘1<^^<|T*T-sI Hcrculcs-ia?! #^q^i«^^G 

d<T^TC»T, ’T'f® 5 p 5 ^ ^ 

’nfa'^n ^<l'*^', KCFoPWCS^ (Draconis ^ 
Thuban ) <3 \5llWr^1 >I^(;*J^11 

^'l»b5fW«t‘^‘ ^f»5CT^ <ll?l,C<f=l‘r ’iV*® 

^ SJlRm 5ifBM ^Tf®M I ’^Ib^lSrra 

ia^p*rRT^ ^ ^’us '»i:i*>^*^«5>w ^ti 

'Q ^T»bCiii<3i)Tt(:<> sr^’tf'srfsT^ 51 : 71 ' 1 

5i^(ii''5i 'sn<f^j'c'r ■'iW*f 

5i:jpr% ^rf^sc^c^ ; 'sraifi^ C5i^ Ji,t.,'fi 

1 5 T-nT^ f<t^ ^=11*171 ral «rm:'‘i 

« ^T»boii'!3M acE^spma^ «i:^ a^'ra C'T'Iwi 

:si^ em*aicT ^’c?! ^';«?>iTpf4 csraT^WT i 

^sn'^c^ c»]<i,'«i<4i 'Eii<MC“r ^r;* 

’iTI'Q I CsraTT^^c^ ‘SC6W ffR 

OT iiT'sm, 'ai:;^’ ceriiT'flK'fi't^ c<t«?rT 1 

a|(C’'^??nT Sagittarius ^ 5 —'»t,,^''l»llb|- 

^^g.Ophiuchus and Ras'alaguc.iij^t f^’'?C'f^^,— 
im, Hercules-iflg iiiW5®l1t“r Sagittari 1 


^^0 



q’FCira JTPT Lyra ?rT Vega [ 

BgJT 'Q 1 a^ a^ 

si;^ 'suf'wr^r ^?*f- 

^ I tt:;t?ra «T<jh'c 4K5T a^araf^ 

^iT*^ ifH^'TT*T4>ra'-!i 'ErT^cg^T 'Erf^fsr^^?^ 

jfc^-^scEra ’rf^^rfeap a^faprlg csra^^wra i 

•jt;;?i' 'rT’^'ifpc^ ^tfT°*r ^r,^^i'Sti?i aT6C*n ^if»i 
'®iT'®a’r'o aTK*(T ^if*r 'oiT'sV 

<p^it<i»H I '^'^*1‘pi'i *ijg »i^'S?ijij<p ^'r^*r 'Ofi^Tw 

•s'*pra^ a^faR^ t»j<i,\ER<j>ii 

a^BRlg 5i;;jfafgg^n-acBra »fW*t ^sicati 

-PUC-H i 


Hcrculcs-il<l T'5^iB^«fR*T ; 
fg^;—SR'tl^lW, Altair, ,£]^t '!>I^i 5<>(„—Delp- 
hinus-i<i^ ■^»4^\»f f*I Ctipricornus i 

«mgTf*R Cygni ^ Dcneb | 

^Rlf’SH^CER a*TR WT Dencb -g SRsi^lf^R a®pr sreR 
«T?ITSR*fT AUair aaPI SHeR «RT Gygni 

^ Deneb T\c*si>'| "STgfSBf^ ^51?r ■<iTi'a 

sr^fpaM ^?fTf^ ?mrR C’TOC*)^ asj^xr 

aapTKS)^ 5^3^ ^?“T, ^v*T 

a^af^R^'e ^f^;3cgR wf^^fTwc^g ^(fgan«r i 

a1%?R?T 'STi^ snCT ^^*1 i 

srf^nfTcgR <i^t'd3 ^\*f a^^iWNr -^itc 

ai’Pm ^ ^^53i5I I rf*f TIWR 

q?ir*n cwifp»f ^ <ff^«i 'EtCBfi 

I CaJCg^ C<ll®t^l«rR ia#(.‘fiT^'-( 

'SRiaWCSf '^faRl^ ^■'1^ rf?T*ff^7 

(Perihelion) g §^?5#R\; ( Aphelion ) 

'!||<pca I '3IW (ag 1^ fg'‘®ls1\s ^(."-fl'tW; laBR^R 


^^8 





-e *ff^'it'fc^i 

^*j,T*h<p *fra®n ^sktto ^<11 h s^ufsi 

(,<P'as’®T »1^^'(,<I‘ Ti-&q to T^TCpT 'l>IH,>i^t4'!l 

Tt<P^ '^rf?Pr$^ (,5,1'S •?! I 5II 5C1 tlf? 

sii<p^\5^ ?m 

§W«]\s‘fic=i ^ csra; 

SfStsj^S ^Rnf’-sw^ 55TOTI<p^?l1«i Dencb-c^, a«W' 

aw Vega-csp wf^et WsTC*r i^RI^WW 

( Cygni) ^ij^qo I tTS 3i5Wr*t tIC?T iTl 

t^c^, c^^T'fC'f'?! \si<i'i‘i 'o\s wT'Pt^^Tq^ 

Cibf^'aN^I ^ I 

^sps^tp?;,—tf^fq%PWa. Dclphinus-^a^ ^tfK*t ^«f,— 
xpafWiWJr, Pega.'ius and Aquarius, vsq? '5(£*4nF,— 

Great Square-la^ ia¥6vg^"»f ^*i»- 
^Tf*r Aquarius | 


t)ww o;*i ^ f^tfTCw ^wf*r?T xfjH 

rpw, <a5 fetq'Wiw cepheus 

^fW'ijC’O-s qp^faqs 
^’c« ?TEr5 

qo ?c?rc51 f“Ojr w ^ 5?rs qwV Ti;7:tr'% 

iTR ^aiblH41CsT 

CSICT tf;;^ qw '<TC5 R!4TC»Rt 

^*rR '9 ‘i ^ ' ' ' f T05 W<i4isrH‘4£r, tiepiicus msqw ^a^cni- 
^ ^ to ^ 1 ^ifwic^ra 

lvin,H'4Cii< WT'fl^f^ Tffcrfti^f® 3«^%«ri 4T»n‘q1ims^ (Cassio- 
pia) '4j[wr4-^«T[i:^ ^ 1 


a,,«l ' ''a l il 't|tiq*4i:o.5i t:'5TlW qR Great Square; 
-JQ^ f^5tTC^<!I^t*r, 4|U d''t(J —^•T**(>0, Andro¬ 
meda, i£i4* n;^,—Piscium-c^ 

»j'}'{<1[f*l Pisces 1 







£W5n5! "WRTTf'TOff 

f^l®¥ I ’STSS*^ iS “'ll 1^*1 fliH •^tTraW 5Tn51^ sn^ffPF 

f^Tolf^ 1 <&t 51l'el“l ^iwfs^ T<'s1C’T? US^ ®r’*T •jfv^^P^TsI 
S1C*(I C51^ ’SHT ^SRT ^RW'55^ mf 

5T‘l5n^ra ima^ sj^dt^ w, 

JTJ^el5I'^EC5ra srtfTel?! ^ ^5^ =1^ 

'5i'“r ^ff^'T I sjtn^T5n?r3 'sn^ic^ 

CW a^ I^TCTT-lfTCBl SaT?:^ 5TT1 ^ 

vi)^ viTi^<}|e|1c^ ^ ‘Sh,bi'a^I cvtsnff^ ^ iw 

fes 5C5T, raviTn C^-JTo^ >I^Vc^ ^ 
sf'n^T'Ticsnr ist '^iiki^i ^““i r<^'4> ?ii^ 

'5jw,d>i''s 5j I '«T’ ^ nl^ifwi ni^ 

■»f3^c3^ 3T?rf*f« srtfi^T^iOTj lal ^liic^f «r?*i ^wr’uar 
>f1f>I'B JT?r I i<IWl|-'^3C«1^ f^O '®T3Tr- 

srf5^ T\5 HC"ii5ji^ ?s^ ^ 

; >l,M)'!)l° t'l'iwi W“f 5 55|i'yT's<i 'vD('i'Pi*'s-q<pc.^ 
v5?P^ ^ <0 !?l<3m ^ I 'f7“tl 3WF''5Wf‘t 

“wr^rt^iw r;;:T!rRF t^wsr, ac®!^ 

af^'T ra^ ^”“t ^5™, fwifsps ^ 5T?IC^ I lilsR ®iv»^ 

51^®^ fwm ■siT'aC'SriiTbC’l'l ‘51'Hra ^ra<M'<1T<!|'nJsTC<F‘ 

?5OT CT'S?rf^ ®R1 aiaT^^ I 'SJKiLilW ^1M?J CiSnfe^ ^Ffsr 
=5r^7t;’f *iwTa<i> fwic^t !SJ« 'oc^ wpi^aiTij^ 

^ g^*®^ swac'R^img ^tr « a;^®^«rT 

fetf'*Po JIT i 


c^n5R"®c5ni asR ji^ jtppoi ■a Jfa 

STR^ vbiTo^i-gsg (Hcmel & Triangulum) k£ig^ C“R^I^ Wgiltig 
a^T gr (Pisdum) 1 la^ jwcm sitf^sn;? 

g;rag ‘jr^’ JiRgs asR 1 gif>'i5ra ^iC'Tsg 

ai!R jrJ&w R^T-iTg^fV ^ csticti asR q^Tag 
JTTSr vSiHhI' I •I^iiWd’51 C»R JI^ «t® ?si§ 

a '9f'<?'oc^iu vsi'qia csg ®r"*f ^stt gir® cwnf®c®i^c^ jtr 
cg-'i'il gr a;^! 1 gr a;5c«Ri gm spn)^ *rc’^ 







.RjTOi “nij ^^ 

^ i\’^ 5^ sf*krf5^ tefnT^4>l,er taniWl«T 

^ ^'(!,C‘^lfb^ »l1^lt?PFT "51^^ ^£*^7- 

5:’i:?I ^ CWI ^ ^51£*P ^IC^T Nova -q Supernova 

C3fnf®T?'38lI?T N o V a'Q s u p e r n 0 V a 

“ilf'iMl ^t'inr ^i^n*i) ^■q'L<iip*! 'oiw*? «sfT 

I "fl 5F^£**f 51 in Ml ?fl Erlf^ «1 C57^ I 

■<1?p^ 'nT-a^ilW'D CSPR ^'TiTsmra (Binary Stars} 

»rt$il ^ 'SllVIl'ii ^ ^TTitfl 

®i<!i(.^ I ’®T?rr T<c*'^iT<i'ii ^ i ^i^(<i 

T-1t**fl<5'-l(.T‘ 'CfTTtoT’ ^ ^1 ^9RT, •rHlffPRir 'iJTO£t*l^< 

CSfilT'a'^ :q^;;^9T 'TU ^ fa^tf l fslvs 

’Wl'»r <3 '^«-Cin«T’ (Supernova ) ^ ( 

1*3!«( T'^(,*Vi«q(.*ra '^<1 ; ^K.^it'Pa ■qR.,i^<l 
■'f^faiilc'o -iiiwc'® nicsi 'B's^c'ra 5 K«:t 5i?t*c;!3h c<ptjt 
'5%'t^*ss ifRi I ^ti,T‘s<p csfnf^T'fwrc^ 5i;*a f^TiR 
^ 5T;C^ e^^® 1 5I;K ^ ®lT'aWI«l kpvi- 
5ic«(^ ^FPamri ifl^TtwRr »r*!fw 

^ I Wl'esI 'Q ^T'^WI'WItl' 3lb1'(<FI{.=i'!( (,^|(.<f^IT *J^- 
fT'^^ 'TTITr *f,Wl'sra wi'KiW 'ST^ (,*t|«) 0 ^T^(,*11'wl'a 

^Tvswi^i f^iT^^FPR'ra 'sra aiTi 

515IR ^ I ^e^\5% f#R®f ^ 

■»}Oi *o vi?,i»i^wt !:<tT\5'e3 "tT® ^ I ii^- 

^rs c?iT'E'a»fT^ ^ 

^T^wi'bi '<3 pn^f? '^fti'013 ij^i'i^wi'a I 

a«pr '5T?mi c?«tt =!i';5ii:?ra c^fr sk^i:^ ''Tr'e?rT 

JIRTt <il?Ii^ R5T Canopus RSI fQ»t«f- 

;;^F o m a I h a u 11 <mT'>s'4, ^JI- 

^*1, <3 sfRwi 4 T^‘ii^ih =5fefi^ ‘'T^f'ir^ sr«R 







C?*IT W, 

la^ iTR ‘■sn'i’ "51^ '^tf^'ii 
tft^«n?R w^nr^ra 

''tT'RT'f qCcT Canopus ^ «KC''‘5f'la 

^is[ ‘sntf’ I $>-tt<iT“R liiW'iiM T-^M>i^irra ^srwCTfT 
C^fMTC^^ £f5R a^ ^srar R^T»RT fa*T«f^ Fomalhaut-i£|^ 
^fT==r;;^,r|ij ic>i cwm ^3 ^BiRiiTR asw gra ai'^m sim i 

a;tar^ ^ 

<J1<1M1T<1 «nisrqo'f^ fpW ^ihi*'oT<I'>o 5 ^, ^st?w 

RitsTH ?r!;(s<r rtcsttc^ 

tfW I \ 

imera twct ^ ^«fi:<r«fT<r^ 

«omi5 ^1 ?ic®^r ?»ipp ’RRF«1<f® 
5Tri «ifFTm;<Rr ^i:;^ nTwn ^ 

fe¥?i R'iRT a;faRT^ frf^'si ^*(5:^ 
>iis.ic»ii ^ ^nr i 

wT^fT RR'TC'ra f5 sti^- ■ 

^*f ^ at« Rf«- 

*7t^®i Rr^it*ra R‘5F«R^ c’lwc'^ jM><ji]i^ffi ^rf^cTf 

»f7^i K5T i 

Tfteif^^Ta^ss^ 'sra^'s latiiiica ricptt?! 

5r< [5rT< '81 w i<M>-sj '^<wia ^ ^c?n:5 1 





■SToI, »piff I >3 

fsRi, >1^-1,'^ ^ ^?!7^'*i 51:;^ I -ftii'i'iSI sjrg;; m wp ^ i 
^ c^TOT?! ^i^'i^sFi’ra I 


sfspi sf-vSeT, i^i^smicbl^iT^^s, «ipf^ s 

Pll-fllTVai w ?}fe|5nfil TIT 

^'Wl sf^araffT ’fiiw C ? t i vw, I 

'SPSRT '8 ! 

c^thfN^+^-t s)Rra=c5tt^WsTiTT. 
c’TT '51^ 5f«i, mt^lTn =5r<>i^ <if»5r?! ^^fsnsri; 

^iRrm ... ?irf7J5fK 

^51*^ ^SJVf' JlTd^ ; 5T5TWf ^ >lf<rnq 

iSKC^ srfeMlf^I *ICT?r 'i»IH<15iHw; 

... 

... 






f ^eirlw5T^ 

5HC5T ?f6^ ?T 

d]^<s ^JSPT^ I ^sntPTT u^ 




(>’ 4 .) 





c4TisR''®c5ra 4t“5RT?{ra^ ©fsf 5T^ ii^f^sra ^ 

“tl?^ ^ I '»TC^ SWt =TT ^ >5^ 

ai'1^15 di<i)43iw 'd cbthM^'^sstr f:T\5iC4rtt 

'?ni4C4 tffl 4C4 I 4^ T<^I|1|W, «|rfg- 

i?ff? a^BsH «l(r‘"4W T^^tiVIH 1 C^TWT'iECer 
C^rilHMW^I 4F^5C4<I d C6>s?n?r “'TOTSen ’4144 'Em? 'Em?! 
5 n ;^!73 'ET^RT 5 i;¥ i w ceriw^ 3^:7173 
d SSR 57?r WIC4?li 44,C<5T f*HC?f n 

vroi 'ET’Fnr *raw i^tur: *rf*5R7 prt ^*f T*<w't^: *p^' 

C4*r ?4si,i»i 4T<»jit« *t ^csi ’Pipir'S 1 


« WSJ^! 

... =4C^?CIR 
ET^ ... ^BTOR 
■'msr ... ■PR5PS5R 


IRIR'T ... fRim-WI 
4t'»l>{, ... 19^ «SII 


CPR+^={:tRT—'a^RW DR, DRT 

=5I?trf^iDR ... 'Etff4DR?t 


f?R»f 

fjKW+^;=T'i[i^! 

3f8+vs^+s}=jp^ 

IR*f r<P*l^+’Wl=T'9»J,51— 

{RWf45I7 

WT 

SFTWf^ 

4 

=^'Q(“<in,'\s 
3isr+iBrrai7T5=3i5rw\K 


^ 4T ^W5j ^ 
C*I (,P1I^ >5^ ^ 

Wrs 

SH47RW 

4^?7T!?n4 

*rf4T 




5PI-H5rRD®=3RPlD0 


■ p p 


i£]^ \5SU I<it*r's ?C?IC5^ 'et<n 

^ si^csrn:^ 



-Q 


5SR^I 

Mlimi'WT W'SIW^ ’T^STssn ’^UC’'^- 

'0('»pf^ ^ *rf?n 'san f#n5 

«t?T iaU4,C=flC<|i >|iimV I ^an w CsTRs Mipo 
»l?r f7f c«ii<i‘ (3^ ? 

g^-©?r ^‘1 (>£iwh 44| ‘Wfsi' a«icsn- 

'^snfsi’ asnsrrw^ i ‘'snTsi’ Wra 

'fit: 'si'^n awi:;^ ^«sri i 

aiiC'^, saw SJ-^, '£i< sn^fa*! 

^ nfiiMHVTiH Nnii ^vS?I'JfT SPRI K?nfsf am sn*^ 

aaPTSFT aira^T*f*^TC5i ^rwnis i 

■9 ®ra(^ t 

^ ... ^iSfC*F5 

fqw]s(+^5rrfsr=ksFRTfsi ... 'stsfra ’^si' 

+=5tfs5J=-arT ^rC-ItTil M 




X 

‘^srfsi’ 


f^T'fer 



Sf^PTT 

4HW< 

5g+^rTt5I=6#^l 


am 



atir^-^^ Tii. ^1 ^ sT+®riT(5i7=5n^, 

sk^pt; ... ^ifTTOrff sitsi' 
aatw ... sfapiwra 





<ir57n+^5nf>(+t^+WT=<ii'«>if I W“«i nt>i 

*»r^ ... 

^5nf*f+t^ ... ^vsiiW, 

^iTCCT ... ^«5ra 
^iFl^f C«T^, ^p*:^ ... 

^spi; ^ 2n*r, ^si^ms ^ 

^i3fHT ‘^snfsi’ la^ src^i?! 511^ 

5^*^ ‘'sni^' ^<!n 57® 'Sf^4>('9i«ic’ra’ a«ra- 

^??lTf® ‘^ifsj’ ?qeft?r ^i^rcsnwf 
3p^*i‘'S7« ^'5ra I 

Polaris 

'!!i7‘^, £fsp[ si-sss^, ‘^'BPTtt;;^, 'f»R ^ s 
S*snj^ ^ssppnfil 

CRufsir^gsRi 

w^-ew^it: 

... 

?^fSi ... 

®3PIS+n??=WPnk ... «H51N ^ CWB 

C'BrilT'®s+''1*^+'5|*«=(.'6f)iT^®^I*lP^, 
cerJiT®; ... C'SrilT's'-l*' 

... 2R»J> 

... f'F’l^ 

... 

C*R< ... 







c*pRn ... 

!5I?R5r ... 

cwf^!+S^°=c^rt®5;^', 

WIN'S! ... t’siiiT'a 
... 


&f*f« ^^r^rra c^its irnra-^ara 

2Pi<^ OTlf^ I 

’fSR^aR f»fW C®mf^5s^ f^*;- 

^ij>inj csmiW^ c^sc^a 5r?r ®f7Rra cw. 

5171 ^ ^-*PC‘‘f>?r '!>ii>)1h I “^er^ 

CSfljf^ f^«l' (Perihelion) 

^ifCTi 3#^ ’T;Ta(^ csri;- 

«1WT c*r cBfiiT^®®4 Jinr^ ^^'o^str^stcci 

a#^ 2f*f»f^ aiac5 ifefJTW(c*ri ’P'ot^ ^ *ica 1 ■^sr<1a 
iSHT/Wa *|Vicii^i t ^ef 'S'OaWw E^Rs ^I^rtas 

(Spring) t^gf^-iaasfiRTca^asc?^« r1 

a^jnH^'iwa CT<i;wcfl?r ^tr f-i'i^vria 1 srra '5i'?r' 
f»i«r;5frfr 'sfai^ T»rv>^' ^ ^ 

1 g:;a-5i^^, f*f*i^ 

*llfT'0<1 '*IH,Cai*r? I vfl^f'T»i:;?t(aJm 5 a (Ursa minor) 
’R voiai5i,T<ri »i;*i^ CETC^ a^Kbs mr ^ =71, ca'^n 

*iiii I Sfiipi sj'^^ -i^ts (3^ ■H'“pt33 S'QH'ni'i »n*r 
5|1C51 ^3^ rrPT “I^KST sicq ^ ’TTC^a 5l^ ^'»fl ^IIM'I'lSl 
^asr *iiT?i'o c<Mwi 5fK(^ I ap^of^ H*i,nia ==miRi 
a;7R^«i cw^ I 5iBrra Jrai»n ^imi^ ^ 

^^0 



'9 E CSRf^oTWT 

1 ifi^H'it.M^7iMi*r^i»r'6;iiiMi-^5!T 
fl,‘<)'^)mi {cdpha Ursa minoris) ^ap[^ 
csnr^'sTWT t 'vi'<1'*p*f ^ ^«tt ^ t 

'sit^w sn?i 'f:;^ «rc'«jDf?i «iifw 

'®Tsmw?t ^wic^ ^ ^ 

H^Tsnira ia^?RnT s 

fcrorwmJirc^ ^anw aR'TraTsr^renis 

'bT^sfir-* sf ’ipaf^ sraa>ii<fi*fj '«s^i*i, 

Pliant ®arT Cwfan^ Carraa^aT^ 
t»lv4,iV\i.H«lt’lH^ an^-IK ^ 

’iw*?TOi‘»rf^parR? ^0^ jra? srsT s;^ i 
p<5iRT*ri?T*f; 

9^, vjfsj SRiuf 'oT'i^w^icn tsc®n^ ^^t^T'G cspis 

®an!?T -<3 ac^ ®n5J?I ^ ^ I ’13^, I?(R, Jistaj 

^srai^ 5I«a^, !RR'^C|9 ^aTl^ 9^9, f^I^ ^af7'? "I^, 

»i% >3^ a^a«i ^an ^ csm^^- 

CfffCT?r cBriil^'xfr 5i;9'?r«f c^’^^arR h;^ 

S'S|1(H4 asnfsT ffrcTRl 

spnc? a;? (£i^c>*n^ ^ 

^St<p(.'a •i&(.ff?i CT®5 91 ^snf99 *fTT?I t^ara an<pc,<*i I 

5R^ 'f^rwr g;9Wiw 

ifiap^TSfnr iR?[t*n >iivsin 9^ 979s 9 ;^iw 9 a Ta^ yi 

>8 ^9] Tv3W4|Srl9 99^ 9f9f9 ^9C9 I ^99;- 

^1999 a;«;99 9R « 1&»99^ C<fC9 trKllbR^ ’V'S^: ^ 9‘9tfR. 
‘^1^! a;c99 «<r9rT ot 9, tar5Tn?pi9 ^5n*i9’99;n ‘99?r99 
2fr^ ^rat^, f99K5fIC9RI OT9^ « 91999199 9?^ 9*^1V i£|*CSF 
a*rf^9 9i9CW' I 





C«rIlTvtV|i Koteil'flSRr ‘^TR^-WETSv I JWIT- 

^«r, « 5R:^*t ''W'I'I'IhIvj' ^fif* ,3 

tb^oHR 'OiiT<i®'i<i I twiiT'Sw'i'qk ^ JR I ®C“R 

"Q T'l'oi'pitei^i ■jrfs’srfppa ^1^^- 

5TC^ ^«n ^ M6?f tmxnci^ i 

■i| <i,fii t»l<li,\si<)<pi t*r*(^srR "(■*p(. 0 '?i a,<i'v5i«ii (alfika 

Ursa m i n o r is) ^ETTTO^ 5^^^ tf7'r?;RR, ^^Tsm- 

I 5r;^^, 

gqf*^55 '5K,^(»'a §’T<,t-a^i 'S^<iT»T*t>7 

■1'o'^ilH‘(>H,<?l<l (Perihelion) 1 ^gef. ^‘uf^ 

fSRR '^S|<l*l<J 'Bn^flC^TC^FlTc' 

WR sn^ ?yw 

'SWTR't ^PC? ^srmSfM^M ^5if^WT 

UffTTFR I srtJI ^5tWT«f ^ ^linRT ^?*T 

T'q^'n 5(<n^ Ji;j;i|''< asif^ l Solar System- 

^ 3TnR^ &ti/i-^ic*r fe? 

sii^fa^ ftf^^ i w 'S^Rrf^tW ^lipTii anf*^ ^rrasiR, 

>i..c»i^‘i 1w ^‘*f raTa^j'f^i c.T'iH 

sTW«(^ ^ &SR ^ErRnf;*R a:;^«wr 

5i*\5lVlT C*II®FFra I 

^^t^rST-^SST Plough ^1 Ursa Major 

'S'3<1 'Sn^TC*! T[*\sTs5'n'i5CffT 5®erq'=1 'ORT 

I sia^ ta^ ■airic^r 

>I^^^5R trra SRR bWC% I 

*rhjvsim c?^ ^i *rRW*m?r ^srmpw V^w?i 

ifTs^ 5^1 wct 

£RS7*RR I wwia^r ^srTw:>^ “fW®«ni?i ia^\ a>5i- 
^ICST <lR,<:-li|i®R ^STRSIOT 





*siT5PI55rv ?^fM1 

’t;?rEi s;^* f»sr5i i 

t»*1l+H4^l‘t ! 

^rsTT? 'Hb5R;4*B 

gt^ ^ in;5T^gi ^ 

'oi<T'«r51 ^ 

IF^, ^^5. <3 iraltS-'a^ 511^ 

^nw w^t'^senfk =W5 ‘^?gf6«i fe5rr»TT-\ 

CTiw 1k^ :m?i *iW^ 3^ o jm '■ 

gs::?' ravi Cii^n^ w^^'sid'W 

(Pole Star) ^ i 

Ji’NsWsc^sc^ c^ >ii<si5‘l rp^ ^sncf snc^ ’tfsiSI? ^- 
*W3 ^(T«#W m SP; TOiT? PPR ^ dJls; 

j^sf’Tjgsi: 6?:5r I tr;^ srn*^ PW3 iroRt ■'(tsSI 

•T^nRr a,\5 iag? fT’P'-a »<i\t»g; Tn['$3i\ 

lilt *fM55 ^sFspnfK?^ 'nrffe Tbg+iti iii4g«fii «nc3s Pit, 
sfpPItiS'S SfRiCP PI I 

■iKC^, 2 m P-^, ia^c*n c^Wt p:;if, f®Whi s 

^WW-PStfCXCg*! 'P^PI p^iPIPI 
fapifto wpstupi''!* prapi fppifp 53^ 1 

59»PP -Q : 

... 

p;sit^ ... cpiBfpipat®^ 

PI’? pf« PTC^ «T’ap, 3Pp; ... pf«cap 

'sa^ ... 







sfT^ 

^5P^+^=^5pf^f 

fsi'HM’® 

sai?;^ h'ii'Sravi, 

^ra'+^^wnRT, 

SRi 

'5j<5H+^f*r=^‘i'H iT*f 


lit‘pula 
■9 iT?.ND 

Ta«HiT« 

C^J?^ 

^■^ic.*p 


'4(»l^<T»t 

ff<=^bd‘i'(^c^ 3i’'\.75T3n 

C^lSrHra af'O'BlNO C^*F^’=«r, 

M^'s feints 4^- 


Canopus 

tfRT 'T;;^ ^ ^FPT!:“T '^“fFsS Nra g,<l'aiai 

a;T<iR^ t5ra,^i?i<f[ i n;fsr^ Jr«R ftfi:?r 6?:^, 

'fT^^rraw ^sT'r *ra?, ■a ^sn^iwr <flc<>’ 

^icii CT aaR a^ v&N'ic^ wau arnr ^ ^TR 

^^1^. ^:?aTfw srwCanopus I jtr 

^ aTsn, aara^. -ti^it.!, i 'w 'cic^rr- 

*n^. w; '^5pm>1 ifW'ff'far ^re^ntw;; anfss’ f ^ 

ff^®i »p«f tf;^§1?r «raf ^aaR >n^ »r;tf; or 


C^s) 





<3 nwr! '5r^iwoToT?n 


f*f^ 'yr|,>|^'S| ( Perihelion ) 5;'Q?rra ai-q*«<p[c.Ti ib^^l « 
*P*f 'Q 'EtSI^'S ^C3|T^e1 | ^+’5^f=^<r 

^!i(^ 3bbsB«i; »r^ w ^sicsf' 5C5rf5^ 

^isllTw' ■'i«i('f( ^ £WTf®I« I 

>i^i4i''5i ig ^ T w c ' ^ lifFPC^ ?n sfws ^ 

’TC^ ac*’! *1?:^ '5i‘*r''9 '^^- 

^’3% ^c?r ?nc^ I 

#^'n^ T>w<i wsura^i sikp 

'S'G'drac't 

ttfc?! ?ifw, iff^*n?i;?T tfW*tf'f^ f™ “^sR^ 5rf^ I 

iif^«fR5?r ’Jr'hsg ^tr ^nesurat- 

I iil^ iTR 511% Rsf “SIT^*! I 

fifC^r -^SrIr '3«lT-'^T^«r 

RS1»\3J\0(<]|<1 'BRVsTR ■^T'Jll'il'O R'5 TC*toR •HI»II'VSS' 

3n«( I ^511?^ 5l?7^w1^ fe-nTSJIR s‘dl^^ 

lil^ ^T® ‘llvbT^'n C^ "^sR^ ’T?^ ^ *lf^ Plterai'^ RI^TTSTT*^ 
'Q ■»)^G<i fi 5^1311*'® IrIr.f® ^TT* I T^SflW 

ijetcof-i, wTsr irf^qfep ^R ^5 r R'S, a*r5 

5:!R nsr iwr t ^twm rtT^t 'if^*i?>T^ 

^lus a'>siR'5-s ■n liisjfsr a^fvs **fRs’ i 

RW-a st^dtr^ 

rIw 'BT*5<l)i'oa <p'i(,'>q*H •TTI 

Canopus a^T RRf fi^TC^ 'P'RHWR 

?rac*rT cWiTa*t ^ niR ipr ^ 1 air lam^ 

a«r5 ^ afRlR, ^sfl^ R^feRl^ ^'n- 

^;<3atsR trH'll'T't*^ Aphelion a[ppcR, CWl RTW 

RTC^ I <i«''iin-<>ic<7i RSfi R;;^-5r<gjRo 

R7i^at?ra^acaR 'Sa<TiT'4: '5r:=t3;;?t a "sir- 

a;;^ I ^ »R<?. c^Tip^ e f»if»ra 4 t wirpt 

a^sR^ ’if®, iflt: iTR tri^«rail 

'34' ’«iir'4?1?r JTR I ^Tw1t4^3?w^T ^ ws, a1®sr 





'Oi ^]T*'"^'?l ^TTSI 

5Tra cv«jijw I ’gTfg 'fW*tTTfCT 
^iV'\s<i sisR, irT^tiraw^i tjp*r1?:a(. tisi^ snsR ^-jRoi^nRs 

■»(;t9Rl^ "BRIOT 5rt®sj « »1<1C\5<I aspnsf' ^^T^T- 
^sRT fwcsra Ti^fTCffTTC^ ^T?r« amR; i ^ntq% 

^ ^'C?! 5^«I- 

RTiaRr >i(.*r'^^ ^ ^F?Rs ^rmr'i)' anc^, 

anOTFS^ C5an?T C a n; s M a j o r SPR 

'ai‘?lfs»t ’5I‘*r 'T^'^®! Orion SfR 

a(''fi'5iTsq*i '®f'*t ‘iW(,®P *rt*w ^7i»'c('i/i<ii'a iTpan f^r^ps anc^ i 

S i r i u s ^ irtT ^RR *fN''*a(H% l “W am^l^ 

If ^*\5 *||*F;(:»R ifW*r >lT-^ IC^'^'I Canopus ^aR^oFsRR I 

pf;^ \fflM af?panR?[ snw nRra^f 'sf?*! ^ 
“ftoog ^?f*l1ar ^5rRri»r at^.^q 'yT'S<ll571 ^ ^ I ^TTSf 
^!F5 'f*T^WR ?R7;»fT Cv5'OlTj1*f W afC^ a^aRll '^af^ 5]^- 
af?^^a[j9R iff^effi^ I>r^, 'il^^ ^ 

^Iws !RmiWR apfi-Ta 

y ^ 

if?’sp''i's>iaT -Q 'S'Uawiat apRSiR i af;;^TR5^nR^ 

tr:;^ 'e)T‘i5p('£<'iw ari^3w^ ^sn^CTti '?t^®i- 

^ilill*^ 5r® 3r*[iIW.»t CC^f ^iTPHCR^ i ^Riaf® >|,ir^-n<M(;ci ifi^ 
7R PSTFFKPR iiT^I CaTMFCsfs W® =T^ sriJT ^TRnP?*! 
3^C5l 5OT aflR^iTrWFI ^ I iHaR^^ 5|sPIPPR:»f 5rFBF^finsrR < 15 ; 
^RT ^ajjp ^5P*f; 1 

'Q af^faRl?[ RersnsRpf;?! P o r i h c 1 i o n 'iH,> 1 .,W'a 
afi^ sn^ ^ ^qitfg ■9f^ f-|sgT'd's 
^aRT^ iSpfTitJ af-jf^ipf^ ^;n ^ af^aR^ ;fn;ar'a?Ta^‘T *POR I 
*rT’ aRR® ■51^ ar^iTar=5 ^ 'SR sir aR% I “^fat- 

I iRsanaf^ ;5jaf aRR^ -p-rr^ aj-jRsjpfl^ 

^ aqfaRl^ ’^aR^ 317faff:g^<>rar I f^lflaRt^ 

^laaR® -si^aR^ jp^l^afiRgisnR atf«?RaftSfI« naRaW'^C'ii ^ 
'Q at^aRlR If;;^ C’am t 





57 : 7 ^ « "^st^ ’fT^ 2 f^ fi7?if=tr3 5n!rm 
‘’vit 3n;cifm ^sic'^ fspr ettw'® 

<3 51^l|'|>vo !7tCT-lF ^ terPVs 

ftR^r -a <jsR^ *f®Nf ?i:?7 ei:^ t ^ 

^ <iivb»^ >ii^st»rr jtoe T^?rtf*r 
ffj^ f5*f 5T^ sn^ 1 ^i|Mc?i ^[pn ^ 

^|5|i\o Sifir^ I ^e(. 57;^ >8 -sT^iJRlg ■Pf?f5nP'‘f^ '«W,>l,.i<ra 

?ra C^51^ 5T^ ^ “'TC^ 5 t;TR^ 

If;;;?! (aphelion) i:^ 

5;t5f® ^ I f^*)i'^®?r ?“T^in<f 

<iPic^H 'Wfsr tfR naf ^< 3 ’ 1 

^ nar t»foT 1 ^^Ti'?. sw 'n^?r5ifpt*i pw sntc^R 
<3 ’T^aral^ "t;;^ ^ an, a^aixis ^ 

SfT^leT I <1*1 ifH, 'ajWM ^ £IWR^ 

5TT3*r5 ®n^'1 'fW'*f- 

^'api:;^ arFRR, ^swm 'i>fi<!ni*R 
Sfhii'ol'o CCT I 'SI'T’liir ^-apc^ ‘iW'-TaK^, la^ Th^^ 
arMa^ swr®! ‘rVafraacfroiC'o -afTawTS 'tii'Mcra iff^'t, 

c'ffMic'j^ tfl*^ srii>'«)'iji<ii: tf:;a^^t! ^•>ti='«)^i ’aCT cpfi'm- 
5^5T •Il*»l1 ^?;;B 'ai3lt.<P'Q Ctfan TO I 


S'^ssca^ Sfafsr ;m5^ ^TR TOrai -Q trS 

^srf^ron I &fpJiTfs^ TO ^Na^ffroa, to Hamai 
and TriangulumI Rf*^®ac?R aa;;; "Q 

>nC«^#a^ »n;t^TOI RTC51 

’sirc'^, 2f9R sj-Ts^T, cstfawf 57 ;^, ^amar ^jr^: s 

^ TOTSir C*FCTfWF5" 

sr*i^£’TiwJ*^R 
a™;*^i?«fi»5? ^ 3an?’( sr;«p\si wto? 

C'^WT 'SW? ’far^'^Tt 


ioo 





-S ^ ! 


'3((<pi*r 

^TPT^i ^n>r$F^ 
f5f«S+ia^l>ft*f!+^= 

C^5*T 

C'rC'lf'sJ i-'5rR[!5?r=C^f«tTS" 

i:<TC^1%s ... c<iwr?^^ii5ira 


^5rmr«5i; ... ^i^rsw ^sjigst 
=5T*};cn5^fm^ ... 5r*(;-»n?ft mc*m 

w(s..^ w '5JI?I,'I ^5p® afafvia 

h 

5J7^\ C5i^fs° wm^ 


•*ibi'?j‘ii >pri*p*nw 




>3^ (:^5f5*r m 

5TJf;;-»fT?ff 'ijT»?i^'-'<i:?i?i 

3p^ ^Tr|iio»l,® f^ra'^WfSf '■*f»'Sij,® 2lT''SC^*{*rf^- 

51-®5T, 5175 3lf>i<'"<ICilfl ! 

'C? 5Rt?T5f^ in 5nsi ^ jjsh 

®R*RTf^ iTWcI, 3^ =3r5i£l? ^(31 

^TT'^Rrar ?i,tiiiVHl, 

I f^55TC»rT ^ ^"*1WF “^c 

I jw:!ra ®Hic^ tf<^ilg a^: 


^o:s 



'3 •ws t 'S(Y«<i»<i?( 


sTFrra 5iw ^ ^ 13if“^ 

^I'Jf’t.Q?! 3*fR nsI<]<M‘'< 111 (binary star) I ^’^'3lil4l 

4?:^ I JIPTa] <3 *r3 « ■4jT'‘<'*<]i| 

^ I 

^T’^tFKira 2f«w la?^ lym 

^<^ n;;^*!: 1 ^ ^C!J^ ^ohjcw 4;;? ^ ^IstiT-a^w 

jTS[;f5 snsR: I irc^ 

CeTT^U^ ^?fTK^ CII5R ^I?«sTfTc1<i1<l iTitnl-tJM a<54ill^, 
3TWM ®r5r I 3tHr 

c'sw-^r^ 

a^w. ^WT^n ^“R’t ^;-\ 

cpsnfs^ ^TR^ej 4 t ;ra;;% Sc'iiiTb'o c®7Trf's®4 ^ i'‘ 

i^liLl^^^41<^ C^SRl^ iTO 

a;^^ffT?rT?i ■'srT^f^ i 

^731 ^•'®5?R<r ?iT5Rs asm ^ira 

lal; JTPTBl <3 'fH ^TPRS (binary star) ^ ®rf»^ ^ 

RT =srf*4R?r I !;wTf*R ^ fspir i fjTRrrf^ni ^crpr;;^ 
»r®f^ 41 “Ts^ w^4cw 1 <rc‘f4?, *f*wr si'is^r, 

ia44f^ ^ ^51 siw =tii?:^ s '“rafaR 4i “rai^ 

4C4 4^1;;% ^i^^r 4C4fei4' i ^nii^csi 4l!>iTii4i< 
a44r‘Tf44 4i4«l !RC<t4 st1%|T<4R 5I4;;5, 

^las, 471 ^\si;W 1 4;®iJ 

'Ejf'B'te'aiw 'i^T'ad’V 41R ^a4ii:*R c4ict ^iW-il 

T4475 441 414 41, «lt 4Wf7^ ^PI^S C44T4 41®^ ^afspo 4IR 
4l?Tf44T ?4i74ra(:*ra «afT 45 I;;Tb 4TOT 4141 4®f 44 « 

4:;ca 4f441 a41*T 4C4tS4 I 


417"4W ’R 4 T 4 44;^f5 4?^1C44 4C4<I la^ £1414 S 

' 44 ;% "l^fer 41 »rcf^ CCT4 414 ^£14? ^ <3 

'!Xi|,'S'sl'® ^5n44'( 414 4TC441 *|\sfsRl 41431 « ^ 4144 
4^444 <Si^K. 4144 'SlffesH 4K5 'Si[C4r4 4134, ‘44;fef 



s ^ 


^srmr Ttoji ? ^^1i:\a srf*^ 

»}jf;^*( aR!r ^«iif? c^iRT £f5?a^®i fe?i ^smr jisjcs 

^ ^c^r c«Tsnc^ ^5^ sn t ^srain^ ?tsi^ 51 ^- 

*T?!j ^®( ®n^<i ^ circaj?;^. ^sfTO*ra "^ai ^xg in^j’ 1 

^pr®i « TO iTW* '*iT»<Mg ^:;5w-Ttg 

'ti'i^il 'sng^g cwat, ia§' 

^aRT 'V^'3 ^ ^lfa^>T ^aff|s("-S[ sfjjti 

®raRT ®rei^:1^i THg<i5i*-< v(^i«Mi:*i, sn >v^ «i*i'^iTk*f!:*i 

^ “f$3^ %psrr%^ i^c^r^i cg^r-cl 
«tc''g*f1?[ s^w ■ai;^‘t ^ aa^ 

g^cg csfiTi'oi;®^ aar '»(.'»!iS'T ^jg tgfirs a;;TO'S 
n?a(^g ^TTafira iflgjffw s)CSiga( :g;;® anx'^g??? ^TTC^ I 

arc*^, aaw 5 |'aS5t. Bgrfg^»f 7 ^, *Ir; s 

*ii ’i;gaiT gaj'i^pn'51 fw?g^»n 
«rf*gin ^ ^^rac5:i 


«fH^gr*t's 

\SOT ^ eg e*fg*gc?rg K'<)teiig5Wf»tT gg 

aitwcgcaf scoie^ eg^ ^nggi -cn-qi^H 

^gf^i 


f'R^ gwg gte'^gg% gra gg, gs^gg gi gv^ra 1 

gw ^'giT'Sr gig Perseus and Algol i 

g<C’g»f, aara g-w, (scgmrfgg^itno^ cgi®»f gRs;; 

wsnwn 

snaira^i ^ cwnfsxgf^s 
sntg^ apvR gratg g;gt'TOig*g 
gjr alw® 311 ??: 1 


ioo 





<3 : 


‘^’ *n^ fl>iT*''fi ^ai^, 


‘tJ^’ "Sfa)^ OSinH 


^cjs 5J'^ai(»\S ^VQ 
t®rilT^C.ei'l(.<P 


^ ^af 2n*f, 

SHTR^h ^=£fT^TT^ 

C^ITf®“+L£iT^=t.'sr)i^'S(.<iT'!j 

a(asn? 

sfwr 


'sOJl^'k £['5Tf«»fNT 
WllW 'ilC^J 

"pi^^TRr 


>r^*ii^i?i+^5psf=>i^ii)''iy i?f^5i 





m 

'f^' «fFg ^*l%9!%, 
al'o^i'-'o 


^rarra 




'Sri^r^fT ^<3 

3R®® ^spi; 'iscsn^ a'#5»fN, >i<i''i'?i<p Mtife 4C51 

c»tc^ 5*^,4 -^panaj fei ^larra 


^i^fsrra sjfvs aicsT^ g,?'o«i arc^p 

wpitf ^ ^ aii?:^ wai' W ^ I 


*w ?Tfbc<>\5:ic<p >9rl<i'4i,4 ^’Q?n? S’wm fe?r- 
c^JT I ^icsra iRSF ^ ^ ^ra;^TT i ‘ara;^rr i 

srsi^ csrarfti la^ *i5r*w spi^n sic^ 


^08 







^TT I M i ] k y W a y ? 

Perseus 5T?n’K^, Milky W ay Co si^'?} I 

'fl^: "51'*?^ sism 'Efti;^ cEfrtf’o^'ii 

‘^[tu-'i^'o ETSHi ^fwi?r ^'^'®i?rt w '3 *n !(,»■*< 
vi^rai a^fH 1 SR ^ ^eiT sr»:^a-s 

sstnef^TM Algol ^WT 'srara a«i 

511$ ^I'l^T 5PTR ^'^irr ernsis i ■pirt; Ti"$ra 

^rnsTEicsn srsr psr*fs ^ afir,^. sj«i^ 

(fc?i aR*T5 £n»r ^ I w»i jit:?! gr*! ?r;T‘Jf?i 
^Rr?r ^ a^TSTw T«!ni; \ a?i1n- 

srt^i 'Si^Ji'd'a ^i ^ei?i «?(Tt f^\sr(;'T(?i 

'£i<iiC4 nT^^sn?r5 si;;^«raT sr srI jhu ^-sn 

5I?k: 5 I ^<1 Ji:;^i?i ?rsT -3 ?r 1?! 5r?n 

Rn:5iw ^ 1 

Rai' C^lTRT ‘Ns?; R^iC?T ^1^ l 

RTsrra TT??^*f air*! 1w:5nrJi5?r a;TaR^ « i:;5rni^<p 
a?3 R;aj »f;s7( r:?;^ jti ^<tc5T, H^£j' arc^ra rwr, ^ r;!7o^ 
'iinsn''g3 C5:i?s 5?i i rtT^i «trc'='^ « yisirn'r '4?i«i?rt:«?i 

®i5T ni’jpTs^ 'Sii'stTisrRsr^x^ii ■aT'5 t^isua ^4 tT^ ^;$n=- 

aff« ^?r ■•Ti I iRSji'a' arc'T?! Rm^i. r(:«!?i ■ii«’l<\iT *ifT:'^<fT:?i 

CSRR ^i’5. C^Uref^'^nCfRI ^afT-a I sj;^! 

*!i:^ ^1:?:=! ric^ ‘si;’ jji'j i “st;' jti'ji Rai' «r*^ r ©j^ei, 

^r ?ra Br1t;^3 ar^t ?p'f?Ri ‘wiMa^Taic^iRTtsu 

c^’—a;TsRl > 11 ^? sg^csfPF 1 

5c?r 5Tr 1 


luwrai*!?- ;m3? 6i?3 * akt-u 

jjsiR I SRR? '^®i1 iTiiR'? ^*‘n fsrfro ^TFsi^r^ ^“Raai;co^ 
ww RR ?t?c?n:§?? 4 ^° ^icsR 3 JTisfk 3 sr^bw 

ra?:=>!T:^ 1 jr ^r 

^Sjif 1 ?](R?I JUHPiall 1^51'. 5fTT?r*Jsfia,RlC?I 'BT'fRR- 

RC*rT*fiR!®n wa ^ ?!icsi?t Jiipt^a 5^''*iW ?irs5am^T 


(^tf) 


^0(i 



>3 ^ 


t ?rw 5T«^Pi;!7*Rr ani^<i>iw 3i;3rt^ <i5pt, 

^sTI 51^, 'a|(»l|g ^1^, t\si»liq ^**1^ on® 

^?’ 

’STHi; ^n?:'5, ^ffT' 

I *in EfT«i a^n -<3 

\E'B<p;oi 5TTlfl^e(^; ^ JTTI I ^WC’^C? ^C^RT 

ffCim w ^(C5, sTR >3 tf«n I a«TT 

i<ivii?i'il<) tf;;^ ^5Rf««r® i ^rah^ ^mnar 

Milky Way-ii]^ p;j|; voIm Canis Major « 2P^ Canis 
Minor k^isrm I in^lt ^TOT? ■e a^TT ^n^Rs 

't^ I ‘)-''5 'bS Ml=*t 'S SPRT’T *H]*i<p ajISR 1,^ 

siiiic^R^ 'gfifoi ^-e^rra o a»^ 

an<t®sf^Nn ®iT^c?( fnc?r aR C'Q^tt 

‘apr»®l VH,(R^1 3 £f*Wi^ “tT^-aR^ “WR nC^n 

car 'srf^icsR' ^c® 5ic®r 5C^ 5j?r 

c^C5^ ETirT® arm i ^r^c?r ^snW^n ^ 

^TRRj aj*,aivp,CT jicTf =^n^-®i^-=5r^7nt® a^Ricinr 

5n;en ^srRT? •rtctr ^icsa cn^ 

£P5® 5:?It ^5CffRC5 ’*li'JIC'Sr*r 5WT ^R®an?t 

WWI BFTRII aicsRORl vS 2PRT JTiaRJ tfijt ffC3iI ^asin 
^"■aiT^iirai' ai^f's^ an^j? ^kvs< tpt^ i tfH«na(^ '< afT^- 
stts “f^ *]^i ii^’^ic^ an^n ^sc# > 5 ^ 5 ^ 'oi^ 
ifTu *i5i^ I t(?i' »p(i ^ spif > 11 ; ^1? cam £Rn»f ara sn, 

aicsT^ ^atT' 'Tim as apr I 

ai^<i^ 5pR[ nF<ri?^ ®t?r ff,c<i^i*Rc^ ^coi?5cm 
aic®i a]n'5^c«i ^!’ la ^ ■n'Bm*®? 

tf^caTitR car -w •nRRr,'C'*r sRcai cn 5f?r1 ^ 1 si^rorac®^ 
^’fic^nnc^ ^ foTC^ic^ s ai;^»ff^ nrsrj«nc®fl ^cCfev’n 
^ nc?i, c»CT 5;^aa«rH ^ a^cn^ ho Pf’aicm, 

tt;cari*R n;fai^ nrra 50 arcair ^ ^nc^ 1 a^*! 

ai^ah^ S^GaRca aisicnn, arra iwnr ^a;cwi7*ai n^Rla a?; 


^OS) 



jttfp <£i^’ TO af'sm^i itito ®ri ^snsr^r 

caTW ‘n'tf ^c?rf5, iTit 15T(«1 p;?7ri*R =r:^ 

^ ^s?iffr ? '^isfi^ til's Ml, ■»(;!r?T«T« 

*1 It^RT ^ snt ?’ TOW H^KTIT ^^TCSR, 'TO?ITSf 

TO CTO®it toto ^ 'Hmh^jiica 

TT^PW STT* I 5^5T'8 ^ 

^fl,Wfl*l,(,‘‘*( WTTO^ "TOira ^ TOT 

i^>S?l'[ 5,c,?life*4 I’ i^fW'TOT ‘l^c^'l. 'stg ^TOrt?r- 

3i;<,w< W5TC^ t?o ^ri'S (' c‘T‘iw^'0 ^ TO*n- 

sr^ ’Tc^r ^i;f*iT'^<n4 “ri:?! 1 w;T*j1%'?r 

^ 51WTO, CWt'TOl^ 'Q £f^ xjer'MC’l^ ^'^TO »I?J1 

TOT^? CTOI< 1? WvS^'TOW^^ITf'^EWrai: 

TOR:^ W TOmfsi f^tTOPalsi; 

sw’i^Hnnfwcsr w^ns ’i^^fsRJn srsicin ft? csr t 

c^nwro': 

^ C^ITOW p;^ CTOTCT f'!0 pST, ^RlfsT CTOIW 
^ snsm^ TOW WT, t£lWTI?lt WTTO I ^TOTIWS 
^snro P^SWTo' STsTWT StdilifetH I 


TO55CTO TOCSW SKTWWlW TO ^'^T, fsptnC^vsl^ TO 
^IwITOq, ^"Wllw TO Pleiades I 


wtpww, 5t*TO ST'wr, >i’®w»T aro ^ s 

^TTw TO PiT^fqiTT ’ifsi'W wf^'w^fror fTOfn^lroc 

vSfSf' >Q ; 

'5IC''W ... 

^ ... ^'Q 

5i;wfsf«fi ... 7T;^f5PWTO 


5>oq 





’iTspff ... 

... Sc*f^ 

... siT!;ifi"t«ia 
f^^dTO ... 

TO^TO: 

R- Tjisjsf^Tjst'N^ ^T-f^i, sra;;^^*!^ 

TOI ■^flT'll^ 2J<j I 


W.1 si'®e;s=[?( ^^cKf[ Ti;p'^ ^k^,— 

T^R'^ ^r. 1 {r;s T*t(7ra -^isr i ifi^*r <i;!:er 

iTR Rr-fJT iiuiRi tfijvi, fi^e^FiTOs ^tsii 

^::51 fsira f^R'^r^ii' ^ i 

^ -^’f^ z^ ^isn^ir toto i *1:^ c^[f^- 

^ \5W''or*TaiW,‘<l1 srf^nieT'T 

5j^*T R>T;?ri^^ «T?RqM;^. T^itjc^m sfwi (tk^ 

tjpji-srfss ’SKR'fi? ^tisr 1 

ijirT?! !TOTa^^'¥. *i;;to151 mf “r;&R'ii"!?RR‘t 1 


■^‘HJ'^I ?ir^ 3 

*i^Hi>i1iiiJ<iaiu i5;;c^5n? *r: ^sn;2 iw; 

C^CTS] I 

?*r?^T fiT<ii(.®iic<r 6 ^rT'5'o ^rli!. iTfi-M?! Pit * 17 ^' 
R15RT ^TC^ <l'tTHI 4<|T^. 'JR 

RRwfw sTOiKara ^fR“r 5fp*Rrpn 5?:^ 51 r 

^“*r I '5p^- 



'Q S 


si*fR »i;«j; CCTC'«N jfter- 

51M i;'i'>n?r ^ 5 -^ w^an *(i?r 1 *f;;?i- 

^Ta*FT?I ‘^a)''»\3 if|sS I M’'TQK.3‘3 

>ii^j»ti 51 T<i'!3icfra sn;«fi ^^5 ^ 'sjhhi't;*!! 

^ Nebuiii, sacqs ^sn ^ i 

^ T-a4 'i ?7 t- 

slfftJC^ I SJTCT? £M ^roT*! ^\s ^" 

^ra't sro? tn^ ii»t m ’iTg- 

'«e1MlT*l?r ^i»E^>^Tf*ra *f»r Wx*r ’JjRf*} ^Vfr.^ 

I ^ah?. '^ifoiTI'TI ■'SR^lTfl '*i,rai55^T iT 

»fl^5^aflv*r 5^ ^ 

■^Rlj^narprTOii ^fi'[?»f c^ito i^?ri ff^g^T 

iiw a;T<5rT 3ot ^ ^ t snc^RT 

arf*^ f>sfai;:« aatR ^<|5T 

JrT^Tt^PFWVt «H^^t“fl'lciades-^a a;‘f K*l? 

5?r I C^lsPT-iJjT^ sjiJTwICTf « *rf^®l ^BflteTT 

^STit ^'DT<R7g I >1:^ 'a 

5T5:‘ft'( c<Mwi4it<!i^ >fisra^7;^ 41:^ 

^ I 14 icn aro ^rf^arai 

■i^a f4«i^‘?r<f 5'S'w<j«i ^ C’Fi 5T^ w?ff?r wt5?4C*4^ 

5(^c»ni« 5TC*f<i OTM aT'iffiT'4i'« ^ i7i 31^ vBiyra str c^iarsrar 1 

'5rT''»T 4T ^T’Q4i'^'4a ia4' i *ifc'^4C®t 'si?''R<r 

f=!f^ ^ER3Hinn Rion a^rac^ ^rac^; etrr t !Sr®Rcic^ 

sj’gia ^5:7;^'^, a^sTO 

4w<iRpi ^ fn^m, tf5?T *prt, 

»f*-4T?. ^erngl ^sr ?:;^“R, 

^505;^^ Wf 4c^ ^ ^51 4^. cgqifTKi? ?fR sra^rf’'^. 

“ffl Mw ^?’'44 4T4 ar|\st<4l., 'sRil^T'fSr 41 F^tSTf^^T? ^TW 
fbO'ssl'H^, ^T*44 S'aiJa4 "TR 5®r ^ff'''44 'TTt’'S4 414 "STj 

wa, t^nf'T 45^ 4TC4 t 


;>o;& 



a ! fjpfMT 


vifi^ra ’51 ^»rT 

m *iisn ’stfst^tfes’reicsn imi*4i4^*fii'*UM)i>ajM*i^ i 


®IMV '® ! 


T( 


aT-i ®iSsi 

’5r^3r;+'!3^*i1^ 

's* 

TT 

'5ff5c^^+t5?r«iOT 

=«(ns?^iiba«iwi 


WIVW 

Wtr® ^ 

sfc^ ^nrf?, 

®fC5T 'Q^idCo 
CoRBf 


*r*i+^5i«5^^’w?+^T'3c?nwHsr t S^, ^*fFr, 'Sil^, 

't'W% 


’srT'aWibHMV|. «?f«MFfE\0 ^ 


«RI^ S 

C^’ '&I'0C<‘tI C«TW '!)|?SC5[T&^ 'WT»^'4 

T<W\s ^ ^ ?si:?r’ wyf so*r 

<p(;<jT%, QfCfi '0^*1 c^WH 'imt*'»Rr T*viT'o 

?^RC® I 


s^ai'R^ ^ ?T 5i37!fT*fT?i 1 ^5171; 

’sisTi? ai't f^«rr5T5 t^nsm, mw. 


^>80 



-e 

1 f3r'in*^5T« sjr i:?nf^®i1, 

^Wr?®t ifW Aldebaran or Hyades i 

*(CT?»i ’TO? *^‘»TOsrTO 
“R’n ’I^Tf?’IT: I 

«ii»ii»i^ f5**ff*fOT *r*’T*^i ■’nrs 

?i7TC3n^*m; I 

W'S 

5I5:+Ci^=5IC;qfsf, 

... 

’1’^" ... 

’^■>1)»lws ... 

513? - '^n;BC''itaniTf3?»(tf?r 

'Ti?f+^*fT?r ... Bfl-qistra 
‘'f<5T’*n^5i3?5ns ... 

*mT ... 

^IRT+^=^'i>llil|5i; ... 

... 

'pRi^r+'oi'^3S... '^i3r^n^ 

\ T 

■^S ... Ef®hR 

... 

?T+§»T«+C5Tf^+^=337:5lf5®(^, 

S«RT 5®^, ^*rs 5i3>, *I?fai:53^*TO S 

... u<rre^ 'Sr\'ia®i?i 
ciTrf5^®rt+^=!:?riT3f'rl % .. *iimiT^’5 

5HraiT c^itarm ‘ViC’*(t!nT*rsi^?fN, M^r *pf- 
^Pi; "^3^ 6b\sHnT*Pi°W’5 Mi5?r 







SR ■^STol Pt? *R ^ 

^ipt; ^1^^ ??f I ^ ^ 

^EfJT ?ri 5^5*)^?®!% SfT'l WP5 igBfSTT f^*n^ ^ 

T ■■ -i 

iii?\ <3^ SRH?! 5p’r^'5t;w 
^ sT'TC't £fto iRt-*nsra I T<):>Tii,1 

ai«f viH,iij‘5 £jff5^ t?f5?r5fT« 55^pra 1 2n;«R ^istrs'^t 

I ^ ErN^ ^ | si;;^-j 

®T'-'»ch<!' 0 ^?rT «rl c>f^sT?i j 

c?’«rT csR?T I WT PTi^ir^sPs si:;^*n?i, ’^nsf'^, 5]te['>(;?r^', \ 

-o ^!®! ;?rmic^i4 zm 

T<pf5: ^ 'T*('w 1 «tn:'wfl stki rin^, 

n;^Vl5TK5f7 « S^^^sn;3Tr. =m?r ^\b'- 

»r“fR f=TC^'f5C«=R ^rai f^PT5^ SriC'RI 

^sTJi; fcB^rf*(R?r'9r«^‘t 

^^f’jpT's s W5(s=n?i®f fiiTsr src^^ ^ic^irsfir g^’'^, ■'i^?', 
^a, ^t®'>Rrr. =5TsFi <3 snwgspa ^*f ^c«w i 

=5?si^ ^pfcsTR. ‘®rifsr si;:^ ^ 5R8 j:»r 

^Tsr ari^' i frirsr str^sc^R r, 

cfilvssipp ■‘irapiR i sRa-tqc^ ^Tsfsj 

?5lfai5TI?TSr ffTTSI? tiiCR Pf^CoT^ CT 

j^si p^si ^ '^iwT ^Tsr Powra ^c;, 

^fsr 'Wiiiic4 ^rwT 4gq 4C^ ^a^sRi port? sr^ 

5,;:? I Wsi ?«TPR, ^rr-niR ?RTra 4?c^ iABftti Rc^RTg-s 

51^^ 5C?’ i IrTsi '3 sn^Rif? 4c? S'oc.'ij^ ??pt^ 

sfi^Ta ?t;?r I ?fR*^ 'S ?s?1r? snq f?tn^ 4K5 
'E'^^qr^ RE i:5:i«T i sj^^Tc^r f^iTst sicsi tfH-spo fe^R i Wsi? 
si.EPf?: 5RC5 4C? qfkRq rs i 

^SRSE? T4%4M “qr? ^TRPi? f?PT5' ■4T?^-4N4 eI^ 1;T 
'3 ’^^T'C/T! "ETIE^ii 5:c?r gsRI CSC? f?*nEra 4TC5 



'Q H’pa ! f^^TTST 


cht^Ich'*! si^Ttf;!^, ^ ?pj!5i ^‘^''■■fTs 

ei;*® 5?ii 

NtfToT WfR, ‘^8^31 fsio ^a ?r^era ''nia^n ■'TC^ I’ 

3?«5f^ ^K^-iSer^ v£|?P^ H’*1=a‘l^(,‘»( CBrntsCtf^ ^iia 1<<1,‘-H'4*I 

I anP'Jf'd T^i^i;ca i 

3l75?rT^, ^ ®RT 

iTS( I 

Msra w c»i^ ^ f it; ^cic<rR, ‘^snf^i sj^oTrs^^taniff stcig 
Msra ?iH\s “T'lc^ 

■fTm i’ f^*fi^ WsRT sn'1!:^ fsF®!^ ^^csr^i ‘c^tsttc^f 

i^T Tpm ?’ Wsra "er; 

T<tC5r, 'wTweTR fTf^, Wr cw^: ut^ i 

^eTCET^, ’SITPS^ C'oIVli'F C^SfFT ?’ T^lfsTir 

T^ctf^ ^i^^cTofi 

4) |V| n<> ?iai;JT I * <J=1£eH, ‘5i;'>Pf;!’»rF5%‘ ?TWW C’SRH 

sn^r >p ('^iwi i^rcr ©f^NH?r T-T^*f^ i 

t'rlUM =5ifsf4H C^slW -J|11H^>1IW bW^lT-TTvai inOT 
5,1:^ I ^ f^Pr?: ^ cvswN kcff ?:jttr «rn=s ^ i’ 

?=i?3r5 ^<»t ^s‘>T'i ?r^*r i 

^?c»ra ■'^rt^HsT ^ jflrara ^ i 

1 >j^?f "nFras Twra ^TR 3i%tf75f I 

STTCSR R«!i^ 3i;;*i'*fv5! I isn^n ^ 

W^RP’Sra ?^0r^ ari'5r<p>f ^■sl?,i-g *FC<r 

5J-5T1>T,<1, ?£ER ( ^ RMfICT Q «R- 

®*n?I £nC®RT '5ff^\5^ fqa^'D I f*ri31 SITC*nT !SI*^- 

^ ^CiR Mf' 4|lT>»s*Ji, ESC^ FT Mf F | T> 'S 4 I 

WT'^F'f, 2faR5FFS5T, F*|3r ^ % 

^’F'fra $>nFi’RRT FRT fF i^rrWt 

STBFJIFI iO«r:« "IFS 


(ih) 


^ ^ FT^san F.iitni FCFiv;«£ ^— 


^80 





^Tsi's 




^?ra .. 

^*FT ^ "i;^. 

S»wi5R?n .. 
Bc?:! .. 

“RS .. 
siTKTI .. 

^(—•'‘f;;^*ra;+^-i 

.. 

^T« .. 

SHS ., 


. K.‘f^ 


. ©"RTBI^ 

. W I^tbI 
. s]®sr3rM ?ra, ^trs »i^ 
. STS 

. i)W 1^1 
=^f—-'i;sf5n'PR5:^fe % 

. 51^5^ 


ciii4b 1 »R-<nT*r5 sis^t^h r?i i 

^*isrr ^i«ic>i ^rTsr® ^ 

<^1^“ sicrroT^m ^n i 

^ 'T'lB^T f^ifTora ■?t't‘nT«, '>TC*r*i i 

^ic*n?^ sqV ;?rfe«( ^‘ ^cera i c^rf^'ft- 

ts1lT^'s<*f‘ WifiL’fi'lT '»M''\s^, I Wif 

»i«sr, esf, E^nw '3 ^‘f'pr; i t5ic?r *ra^<iicw^i bc®^ 

siT?nsn^ f^ra.ia^ *ft^ c^*ff ^«i»i i 

^ sr^Torac^ Mwf?r ^ 

TdTTC^ ^5^ 5^5T ^T?Rst=^|sj 5fcq»f ^c?R, ‘^sn^rnf 


;>S8 





afTso^. I ^itpi^c^, 

'^snfsr m ^ ^ ^ ^n Frajc^o jtt' i si^- 

Slot's5j 'Oiiu^it!Ti^i ’®n$J*fT <P[^iJt,*<ni<r> C®T*rra *!»(*) ^®[’‘IC^ 

\aBt ^=f Er^*Rr SRI SRC'S C^, ■Sl'PfC'S ^ C“«rpp 
?i5»TT 'T’flC'O'i I ^^I'SRC'Sfl »l»i»^C "S T,lt=1IC^? 

csm?'o'4C'T< I 

C^'tI 'sRRVJ.ii 'SPW ’f!rC^«I C^-“14lJl<FR WaM 

^c^i tac^ C4if^®fl'-*r45'a i •ilW'Sit's 5 t*fc 4 c^iT^'-il- 

»14i 5 4C4 iTira wan an?l I SI5W4 Vnsnaj 

W *ll4IC*ra -SII^IMI ^»f <0 affif5?f 

T<j«i1h 1 *3 tWc,*! ®r*c*fi 

ara 1?;;^ ?rwi sra 4ic^- 

tpcn f^c^n 1 '5iTfT3fBjnw5' s 

•s:«R C4H3 a^ 4;^“ra wi®»n "sr^cn anr^ a^° ac?^ ffW*! 
^ ^<c»ra ^aR a^ cgn??*fl--»r45 

ara' I 

s-aRtrrc^? ^ra#l <Tsvii«r, la^ 
> 13 ^ ■^C'WI a;®1 C4*l11 Hyades or Aldcba 
ran ^ iRlf5:*llH‘4d 'TjaR'^ 5:C^ '£14r»rT fsn i 

asfH ^5^ c<nf5Tl a;-i:‘nTWn f^s^iwn stnC^ b!^ 

?:C?r ^°*f ^'545TT "api^ f?^^i 

Ccipella^ 3Wr?R^c ir<TW‘(*®Wra drift'll 'sra^ I 


atn:’'4^1?r sttsi ?¥ 4t 3 «ra\s1?i 1^41^- 

cwnfe^f 2fw^ ^nsf iTW Capclla i fqtfPaR 

Hivii''o^i 5w I g^4T ^fj/i-Fic*! wnm 5 ^*iTitC4 

SBn'pfwr w^iTvoinn wt awf^ii f:wR'^Ec?ra 

'af‘?r^m ^”*r ^ ^<c*ra sictn 

^'f^RTOBT I fs»I^ STT^ ^ ^ ^srIc^ 


:>84 





^ ^sncoTT ara n‘9i»i *iiwi‘f-i»)^ 
oTTC'^T I *iiteTi a^'0'’il's •TF^, lil^i 

^WTiw?i ^ i;si[iTm)CM><i afw^ 

wr ^ I ■'Sjit^TK <£(w^ fenf*f Ti®rra snt^, 

Wirc& la^tTc^T er^ snt^ i liil; ^itwc<c^ 'Hpic^'Q sra 

a'BT*! ^ I 'al^C^F •Q a;^9Rl<l ^fi;^ sjraTl^ 

’stc^fisir ^®if^ i 

gifli5!iii “f;;5 -s 

!=fl5TT®T WN>?i*i I a^j^’rc^Rr >T*tf*^ >0 

(£i>K»nn‘BT*T ^ '5^’ 

sjitn f^^'iT^'srT Aiilky Way ?| Globular Clusters [ 
^‘Bi^ktj.hSU Wroi 5>it:*r Hyades c^rrT^'iV 
*t^ ac®, a'>fi?!*r{i aro ?n l Capella ^'>n?]'f^ 'Q ^51? 

®T?rp5?Rs -^iT^vs ^ ^ wraai i 

<3 5Pn?n:'f c^r ^ wtir ^ 

c?«n TO, f??r'5nsTO F;i? «li?i ^ o?viT£i?^\s w^'o ^«rt =5pa- 
c<MWi 'ami ^7 'spr^ la f^=T •TTi 

«!IC''^C<f^ wr TOT?I«f sr^wrauo?! JTwfs^ 51^ 
^I^fTH^l^tro ia4i>'t'!l aSTT srMta 'SRI^I^fTO'3 WHT 
^TO*rr^ ^ I liiiSRil: ^ C‘’itin1®R5 'sn^fun ^ 

*1^*^ 3^ ^i»t®^ ?£17;1 to ??»pfTr ^ i a^- 

^*T?Rw<i ^arj ’sK’-atf « TOsr'tf^ ?tto*i Titf»5T^ t 

«it^ -3 TOsftf^ aiTOc^ra -fiKnla fwffn 

7T<1V*a alTO ’^aR^ ■s t^^iiTat'n •FWfSRi 

5[c«T a^?iw?R laa” aT5nc"®<r ^srtrt (rsfirfac®^ ^to- 
^ CBaspT^ WWI 3TfafR i^T?rw tfTi<a 5^71 aati&'R ar 
[hT^'o ^ai5rs^ Mto aur'ac'ta ‘air’ ar aTTO*f¥ra 
"snfwfa TOsffl^ a'a'ij H 'Q ^frousa 5757 ^ 

^3TO wa 'fafcej CiJraa 5tc«^T 

Tw, irJ^iJa ’rc®'!T ai;;^ ^ ‘s^sarOT’ 

aiTO®! 


% 84 ! 





«tf^ s 


«f*^ « ! 

=5R;aW ... 'Sl^,d\0®t 5''G 

^Hi?r+sT+^ f^'^RnsT^+^sn^fej “^^s=^^*i?i^’'ra^rpTngT«f555i 
?«i?r ^ot 

^«RT+=T ... C^TiR^PC^sn 
sr+^r-^ra^^ ... 

'iNi'gt'os ... ^5rta®T5 
... ^c*5^ siiT?r 

»^+jT+?T+^5(iTi^?=»R5iimr^s 

’^5|?r-'-sf ... W^JTT 

iT+^5Rl^S ... 

^*pn ... a^t( fii^ic^TTCaF^ 
fE?4 W^S=?5^*ft^ 
fp'srafc^ ... 

itT15r+^+:5p^=irJltVH^'s; 
irnsi; ... it,IWH<T>4 

CSrllT's'llC’^ ICTil 5IC*0 ^TW l^r, ‘^■ifl*)C« 

>i^ vs I 

f<f— 

’■' 0 <IWI ... ^ 

k ... 

et^M ... I^affis ^ 55 ^ 

‘terllT'>sC*45lTw*lT4i'a ^TC^' »fptf awc^ 

S® 5 ,Gic^ I '^’ n ^ I S*ira 7^*0^ afro 







^ f^«pra 

ijw ^isr ^ ?n?5f1f<i51 aw^ifsi ^ gwR ^ 'QmK^ ^f:^, 
’f^tspft, 5j?:‘5i'r vQ ftf?fa(ifT 5^R ^ 

^T?tc5^ ^ stfc^ <ir?^ra ^ ^ ^n 

^ ... ^Jin?r,^ari^ 


=TT ^1 Ira? ^ 

^'S I WTsiPsr® ^c?iT ?rr ^^rp'Ta^fPS ^ 

irmi ff;jcpi?:a5?i 553 ^ <3 jf^ac?? f??*i^ 

i:^i\5ra? yS^’MlW'S ^IC^ ^!3T I 

\i^i?;''i;. ^M^sc's ^nk? ^ ^^fis? vow i 

?i«»i 1 T‘j» ?:5^ ^s^ryna' \5lr? T^«i ?F?T5?(:ffT^n issprra ^'te 
ca^'sl'siai^^ ^ ^iTrr^^r? nira' fsiaj^^^nr acacs? 1 
“?MT?T ?t 5 t:;'‘'?? 5 cgrt'eT'sr’c?:'^? T?^n*f ?5?[5f 

f:?!??} PT!tf?T I ?i sr^-im^ncT?! ^ ^* 17 - 

5t<(oT^^ « Tsi^i^m^r? siw ??n?? t:^ 

?,^r?nf»ra !:?rT5:«rY<si'’H'm cnl^ 1 ^w< “ic? 

^ ^?Cs PT^lP. 

^1 wc'? c^ptf PT^iP I 5!^‘^?TTtror?i? 

ia| ^iw cwc'? ?p?fi?a=' 'sr?w*n'? s 

sn fim? ^fPt: “ir ^ls ’wis 

Ei^*8jsr9|^mW?=»l?«f®t5 <l>l^(WlU«S(, I 

^i?:i:*f? ^r?]<r jtr ^i;7f-?n?, ?t 

»?T |*?Tfe JTIir s i r i u s I ifll 'sTiTTW <1|e^1lT ^ T^ 5*R^ 
% ‘f?tg?i ^sr rawwTPT *n^ af'S®^ pfs ^n 


'i8}f 





^<pi?\<p ^c?r5 r eT^^*rp 

'!>iiiiMi ^**r >i‘8t?p^-^ 

Ji?r, 5i;'s^ii“ C'=MWi<MC«i *nM^ srrs '4'C<( ?nt' 

fwra 'bmcoi^ s 

£R7^ w c'sn^ snsn^n i 

—‘5^®f^ JtSTR -Q ^trt^ ^fwr 

^Tsnc^ £f^^ <r'(.5Jt^ i9 ^IC^ iTCSra ^5R!sn 5.T?RI 1' 

^'SR srRTpTgT g^i^’T?i«i!n 2Tn<^‘'6 

‘^Fsftfqs ji^ir f?<5n^ ^ricsit ^ i 

31?;*/ ^11 ^t® ??:?rc? i r'^c?/ hi5 ® 

[^ 'Q ®T'1<1I(.®'!1 >|3F5 ^njJTT ^'S[ f^?'r® 5^^ I 
*iiT'T'«)<°t»ra ^ sn u\ vgra 

‘i^f>t® VJ^ I t^la, '5R'5]T, ^5, 

n;3iT, ^s/M® 'S lii^' B^*T WitfC^ra q 

^ ^5ai^ ^Tsp^ £j ^,c<r i 

*r®WT rSISIM gfs® W*/IR '^9R''k® STbl?^ 

®®^ ^TSf-o ©^^csi !(;<* I ■ 

^ tfR ^ ^inC?TT5:'l 

-a sr<rt4c^ ^T^-® 't*r sr5®r^ 
t*5TTC^ 4SfllT'£W'n<,^ ®fW;® f(|V|s/C*nr 5N*RW^^^ 

C*^, ‘=1°[5C*n 3llf, ®Bn <IFII 43!:<?R I 

®srT ’|9f’n®isr^'5 ®ta||-a!isj | 

^F^i 1T4 t^TtT44H9l^] 49n4CTT4 5lT® ■4W,51IW tf,H5ilC4i) 
Cafnf®'4Cif4 « “^T^faRl^ erl<H49[T iTWl^K'ra C*=TTC4 ^ 4E<r- 

I ^9RT ’t;K tfR sr:?r, jtist i 


IbS^a 


W5I*f 'S 


SJ-SITOI ^ <tIi:*^^!:»RT ’O'C^ 'flFTT^at^ 

‘c?mV ^ I ^psfff^p ^fTW*ra silwp's 

'BtpTsp ?ni c?rm ^ i arc'ni 

“fTssta ivs a*-«^Ns5 I ^^tf, 

'3^*12fff^ ■^«i[^ "msM tfT*pra 

^sTTSfFR ^ ^ fw w £f«w 5Tr, £nc«ra sf^P^ 

2Wl '!>|T«^)|!^ ^-^*RnT I ^T^l « 'iTOC^il 

^TiTTT ai't f??r a<w sfWRH 13T!:*r?r cw! 

t^S^rfiT Srl^iw-s; 3T^ ^ I 

iJW SR I igaR^ ^ W?l$ C’OTC'^ 
HT^sr^ ?rRRC'R ^ ’T'NS, ■^, ^-^fST, <PT®^, 5;$^, 

=TC^ T^i'sa I ut^s-iTiiHw »f*'5 ^,\i«]i\ C’lC’FC'^ ^.i«iR- 

'51^ <PK.<n?) 5TR ^ I arc^R a’T'^''i 'Q ¥1^r sr, 

5T5r« 5i^h«R iwe? %s I 

^Ri«R3 ’^'nfrcs ?nc5R ^en CT^Rif*!®^, 

?f5^ 5TCSR < iw^lT-p 

s[im t'SriiTvsiVii'p^i ^«fPR7*r i ^ w!?r 
RIWT >a^' Wlf'IWraC'R 

5ii5:Ri'9 fHtiini*i I ^i«iilT<i> ’i^^-'T;;'*n*i1^ sipr- 

^RCST'Q ^ ^-alssR MH‘qil'9^ -PfabT^lfl ?<4WI*^ I 
5rR%, SIMM?, 5r?RRPF5fl 

iTPP^IUR af’faPn^ ‘'^,S|»;s( sp^f^ ■>i<p(.S|^ ItRIC^TC^ 

RRTI ‘^■f;^ t^snftf sr:, <a^' f^<ii?>ifl, ^troi 
a^ iiJh<i^' 4 'oRT I a^'VN^'f 

'aRR^aiI>£l‘C*R^’?[ITiTI ^TSfFSnCil lfan*!f® < IWjIT't RRT?K«R 
£?PH >t»TC«<l RI^®t ¥SR I 

f5t; sr: I 5i*^$f^‘tiPRr'^5:5R 

di5F^ cwif'SRs I acats, wIrr ca^ir, sswf'^ %s 

■'R»i;5Pr i ^ ta^s; sitottssI^ »c;5 ^- 

tesTFCTSR sfi'miT Tw^i^ ^ af^®r 4><ICS?H I 


^&o 





‘*1?^ snsi W''<i^c.*i< a«i\s'lM)i^5i gr lii^? 

5>7i'TC^ nc? 3p«fn^r?7^ “qa'SR: ^ i 

iit5?nf?r?r ^n^TC*i “TJWsr; c^pIc^it-k^^ 2r®r^ 5^ sn i 

^tfa^ ■Q *1^515! ST'CT C’ltl'T^C*^ ^5RI -n^i'vs c.'sriiT'3“<p 
j'^t^-TTI-C^IOTT 5I*fm?i55 'Sn^TC“f 'STPTC?^, 

311C'b>ll\5ijl1I 'IC^ ^T:'o C^fsTI =711 *i,g>B^ 

-ef^sRlTO <n^RFi ^5?:^ ?n, n5»f;;^ 

’^Irs ?iiTd<iM =7T I “i:;^ stk^r i£il: n^s ?i^, 

■“i;^;’ W2? ■*n;a^, ■^“‘t;^ «^- 

‘■rR I ITC«T5C75C^ 

^■!^^,^i,w-si W®ii^5r; ^ 5R*r;. ^ f^;<i 

*IT«‘F^*R;, SRl'^lCTS^ lij'Sr^Wtl I 

''T<T»(;<rR 5T«R;i:^R 3 r«r, ir f»iTwr®R^ 

'a<'i*1RllJ ^ Wd,'®l<4R safl^fRSRl >5^?? ^R’FJ'Tt 

=7^sra<I 'tlf*^ ^SRfrsTrV^ £i|<l,'!>N*tR SW^ I v£l% ^T*nn 
5i:;csf? ^RR :TRt ^"n-^tW FR ^£57 

¥FT5 R;T«r1c^ ^=T =n l -yi^ic**!^ "SR^an 

£'SijiT'®cr>=i sfcsn »r,f a’?^ fiRicsn^ a?'S5;;^ ^ ^^rri 

F,T“oS 1T^ 5TI ^*IRlCa ^^*RR1 CaTB*! 5R "Tr I <iir^lT<p- 
7iRRic®r ^ >9 ■^R*i;^C5R ^aRR kfi R^rsRs FJ^nai^feT '^r^si 

I 


^5f?r ’T!p‘i,RTSi <rRc^ <eic«TJ, '^gTsf src^ a??: 5Rtf=T^'- 
I vat: *k; “ran'sR;, f<R5; tjq; 

RRR tavST fTR 1 (R,- 

•i^lca'El T'S'T'iJ 5R*R^ ?“rTsj^ 5Z?T *IR I ’TR '5C^ *R^^*7 

7^ 'jfsi c^opTR ant*fR ^ I’ 

^ ’^'^1!^ SJTf; ^STCsR, ‘'sra^ ^aRR a>3f5lHI*[f1 
^^'o‘ ^ST "i^ti I RmtR rrr »rT^ ^ic5=t «! ^=7 
^ R’ 1 ^ ag^l^ilTCSR CafC^ •fT^a^R; tfCT 
0fTit?TRa '9 *RR^r*na ^ ^^iceR, ‘RiaT^r a;;^?[ 





'STcsrra 31 *r^ "Rt csns^i 

^<IC\S I 5^ SRT «CWCST 'OiT'bt'vo 

Ht, g f i <= , lat 57^ wr I c^H^Si 

?RR?’ 

75^ 3^ i3^” ■'*(3]^ ^ ■'RI*!;- 

3isr tilcTj <£Tc=w. ‘=5nfsi ^r«R ^- 

T^snsi, ^>rTn ■^ceiTteWri, ‘goi^ f^fw ^fii 

’ij'juic'o 'WW'* 'TO 3T%3TfI ^?IC« 'TO!P 

in’ I cn^ TOftf ^nfsf 3 t1mpt ^ nr i >a^ ^5^ 

^5rmT3 ■nfe^'ST nm c3to ^snfsr trr s^?i?\d(.'!> kot pits 
’'( if? I ^ 30 3!fnTO 'stm^csr nssr^, 

3RJ(’ ’ 

^ TOTT^i'l 30 ^3 3 *1^31^3 3»3WH 

^STO 3T?r =5[f«nf*3'5 50 

pfpm I 3in TOW'T ^ TO'^oth ®itot «rff3 * 173^1 
3^3(:pih 3or •i^oerT' ^ sptFnfo wmij 
t3P5 ^T ^ gR m I 0'?f *(;3; CV3\»H33 iRT, fTTOT^^-a I PR-^flTO 
>f!sn>r 7p[r5^‘ii;f^c«, liisR It ttoOT'S i 

>r;5R ’I'o' ^iriv R 3gicgF ttto «<3T 'G aT?75 3gn 

t5T« in «T^ i3TO 3^'^fCT3 '5r3«T3*IT I loitgTTCO CTO *0 WTTO 

n^^rofrsR^ cTOTFPf ■43“ "i^^sr^; 'nroiOT^ i cro- 
TOR tor itrpi -q 'smocro sj;^- 

31^l3ifl SIP3 fif'1T37o 30i7, T1?I3 '^^103 TOCOS ST* W^f- 

CellCTS TRT 'Q iR53 'S'l: TO SO C’lCST ^ 371 CTO <3 TOR 
£PalR “tfs, C3<:bl3' 3;5TOf«a5' ^3? TORlbR^ »C;TSIC0 3^3- 
^Rl'S TO03 'Srl3W< (il 5^51 Sf^sTT 53 C513i- 
caTiif®c3 i 

*[;;T3C53 iST iM 35f3, Tslt *l,tf3lt33 TOT TRRPR, >33' 
Vo l 3vs^3 ^aT iR^ TOT TIC331, TR3 33l^lCT tT 33 TTO 50 
TC3 TOT 3T31 ^CtlT^el I 3;;3* « a^CTO •TIVIW,R1C3 ^RRoIrT 

b<i5 





■si*(<p5i®f ‘'i,^ii<pit,*n I 

sfim “ifsTsn:^ >ii*F ^ !?in'i. *t^t^''4 ^ 

'st^ I liwi 'S wf Tsicst «*rTC^ ^nsi ot'tt^ i arelsr spfi^ 
k^iwiW'si t'SriiTvo^ -a t>TT*iFif<«fl n;?aRlr^ 'S^sfT^ 'arfv^ 

<lier£»jT\s<i sn?^sf5 jtist ^pW'o- 

^ ■f;3^ >9 

’^«j'Wfc?ra wTi(ij?r i c^t 

<ini'15'ip-<iiii^i«r ferf’^rw ^c^iTs'®! iTi^ ^r^c’f ac5^'WM<! 

^mr csffpaTWT i '^nfsr 

=5cpT ^Fsftf^ f*fc?ic^ I 

^ 'sa gyrl- K T 

s-'nanra ^us( smni *i5ac>iw, bptnf®^ 

^ri^r ST^frt^ ^ ^sra^TTr^fl, ^“?Tf©f Orion t 

T^*pi>i^?s!irs ^®fa« ^ ^’i,<i,w< 

»tW«ir, ^ m ^I'SeCTJVI I ?7?re[ I H'SPdbWa 

f'^sfsp®^^ ^iWT gpc ^ ro tj^ ^T g T? if;c»n ^ >i^; 

^sn®r ^ ti,5t*1l'n‘ySslTpJ«f 

^ arm?! fTpsn^^sCi^iTf^ £f*f3 

^ I JTmr £n?ii7« ^ f*o ^ 

^r^ll^I ^ 1 HiaCHWxsMI ?T si;’jrf^<n\aT<(M Tflf^ 

5;cpt T^ 5?:^, la? FivRf?*t ^,<i4ii<ri5? i^T\s4;!vi?"®« ; 

araa’i,'^5j^ *i1^^ ^i'Kt>iiy ^ 5i;?ri»[?T 

^‘B!<<,i'a^I '*)liic-s(l ^5F5^l 

Auriga 5l7STt»RIT ^"WT 'T^’'\iiSra"<J ^pTa '6 STRf 
■fillilWl fai^^sO jfffiTo 3i;pr^ :TC«1C^S 

5f‘0iq<i^{.'a ■®it® *iT I *T;^jpnCT^r ^srT’owI'*^ pt 

V5PT tat *llilC4I SPRT tI^T'^mWvs 5|U1^- 

ajIDs ?[prc5 ^T^tfl»nT'3« PT ^JTsr^ ^nra sii^n ^siir^n- 

’nwn wfaMi l ’o Auriga sraal-fR^ 

5i;^iT»iiii'6mii] "iltwipit 7i-»n^ 5i;pf?r Ti*g 





■Q g 


<j/isd-} ars’wt’S' 'Wiviw sf^V 

’iipr 1 ^ Auriga-^ irmr '5^,,(Pi 

^■wr^s C^ ^^!Su5T H^i^ftr'o JT®'^!:^ ^ ^■' 

^ 51^^ ^ m asw a^ ^r eisiwr 
C> l1<lT<i?^ 5jl5IT^M <llkcd I C>rJ^)?<C^ C4>IOT 51^ i<J>ltHh 
<MW^ :ir»ra»\S!m 5[!fl'wI‘!I C?H« 'SllilMl 

C=I«1(R ^1 ;7ttf?C*?? Ef^iTr? acw^ a^app 

a;ar^ ^iTr^ara^aai i T4!?^Ww ?t wi, 

'*iw<p 5T;;^a'fw5n sn:^ 

’T‘l9N'l^t'Q4 'sriter ^^*1 £r>TlC<ra ^5P5^f% I 

« a;faR^ sr^OTfi ani 

^HC4ICT T'TTI^ Ttch ai®^;;?!;;^ ^[t g;;g^ra;a’=;aw ^«4V|iiCil 
!:^F15r-“nW I ^gsRT '(3 ^^(^£?„crl ar5fa ,ai^CT^ 

*t;*i; *TW*ar ^®CTpi ^ lii?? g;5 tt 

'Hk ana W1 ■ytai^ 'Sfitel 3^ ^lT*-'vS-i,C'Q^ 

I 'SRI 7R '51^ ^57.^ I tfll^aiw Wa,-sl,CT'I 

^wi-'s^i ^1 'snf^pt “i>r^ 

jv^Tvi^sif^HvD i|-2et>IR ^ sr^Ptf’T^T^™ ^Pftvs 

’r;»fN‘ s[?R:*rm'8Pr ^ sm ftR i ^wtifap 

^|>r'-^1T<|iJ,<lTifCSI 5TT?FPP?’TCM ’wf*'® '8 2fT?P^ >nf<« 
^■?r I Pitv^ 

si;«tT"15bi 57 :^ stt ^rsn?r 'T;^c*n 

srsiM^ i<]C3ic^ I 

SRT^TTC*!® iTr^f!R> a?<ic<c*i ^< 0 ?^ 

3#'5?i «R;jRa ^ I a^fakl^ 

3^51^ ?TPT <3 ^®r1® JF’aps'arra® jtr 

*ir^'\slT-iiai,<i ^3^1^ JTPT I !<iP g>j^t><p ^ 

S3-q,(.'0<i ‘ll*l''olT<l»),<l o “TRwf^^ di|T*\s<5 « 

'I^t.<i'?i ftfeaf^T 'SR^n?ft HtwR'MsWfl »]^flbd‘lT'®V,Car ^- 
5C6t I aTpac®® f®arv5 Safii- 

^ 'it'»i(.<iT“ij's ^*01 

-^I'firi iwa fwTc^ ac^®!<p ?^pf sraCTi ^ sfpi 


^>(18 



>9 sror S *I«3C>TO 


nj’*spni^«SiT^ ^TT “^n?! I *T T&*lR.I®ri^i 

w6c*n ^ wtNs iV'^c^ra 

^ ^ "STTPll 

Miivvi-sscera f®iTC»tRni5 =sr°»i 

^ ^ c?^ n^oc^ira ’si^R] 

5F^9ff’‘raTf^®T^ 1 si^‘5tf*ra7f^®T‘5T ^C® C^rf^'fl’, ^i'9*i'l, 

®?(«r^, <3 (:'i<'o’lf<i'»i5T 5^T«t ^ vB'a^'sib'W 

^i]^isii<i rf:;;tc«iT la® 

srpi *f»i fpcR p;:?! p;^rF® ^ ^ro ^th p^c'p 

I ^res *icsp<r 5TOTn ®m, w»(;^ 

=sfsi^ pprf'i;;?!;;^ i 

£fra*« 'S 51^*® CP rWM ^TR ’VTp^T PfiaCTR I 

sjtt'^pItf itr asf^ i r« 1® »i®rf^ 

ii*sCTRH3ii*a <T 5(;‘fit*raR^K!r^ stthpri?- 

■>1(.3)51 ai'l'-'o <3 5R[f*® ®TfP® C5T® ®«R®T5 CP PICPP- 

p«4=TC'^$i 'yiTpp^p, 'MhJ«i?p® qr® ®r a^riM i 

pr^pp, arsR p'^st, apsc*iT b"^*! p;;®, ; 

mt% PP\ p;5\ P»^ <pTpa|PCT 

fp^^PRC^I 

RKP ^SPRi'^PPI? CP^ ^SRTf 

p;*rtsjK:i 

®PPTI « ’srp^: 

f‘PPi p;^, cwx ... fw«p?® 

PP\ ... at®raT 
... 

pic'^pcp pp5T Pier' p® *r^ PMis®, p® 

pmrp^ ... PSaPTPCPP 

PP^PCPP PT5T 
... pfsp^WilCVI 
5pfPP:+RPC3T=PsfPWP 


^44 





^rH^-'i;;f¥^ iTfr«R fvsf^ ^ s 
5pf?pir ... g>i»'oiT“iT 
«RC5l ... 

'srof 5Pf^ <pi{.^5i SRI 

'5p5rT'?+6<T^^='5I5Siteif<^ IWeRTT 

?.^?ll»IC?. ^*^f5RJ «H?,<il'ii ^C^IG® 

C\serx;51^ ‘C^’ ‘H'jBrra "pir “f^W ^ncsR? 

^TR I I 

i:5eT+^=i:5t5n ... >i7f-7ra«)^ 

‘^’fstC^'nsT^.’BPTTs ... 

^^5fsiH'?ra5r+'5pnT=>i,viTM)Tnk'<uij»iii 

'?(?R ... ■jp'n^s’^o^ 

^spm ... lii^FS^r 
^®(1WC!L ... ‘is'il'fi 


^•^4PT 

ijas>(i*jw<i<)i«T ’'n^ic^ra fefiRj =sn^^ attics i 

’p^vaNc?!'? 

i£|^vsa| ^TC5T?f ig>rF i£|^ T^'D^I'HI <i<l*l1'l 

•ors I 


’^?»CJ£}‘ 

^15^. t;^^Tf®r Betclgeusc t ^ 

?;ieTn;;^;^im£r3 i 5pT®ir;;?i7?ra sns 

c>i1<5T^c“<<) Wiirai ^”“r 2(r^ 

’’f'Bsi 5i;^Tf»raT <3 ^sng^, ^ m ^sm 

sritc?! I ' 6 l'g!*Br 4 «i ‘TTS^n^ O r i o n 3n 


ift* 



« IWS % <5;5 


OTT CTw; ^t^Ei srW 

f*nf*n*r5^ afsnnsrpr ■’c;^ ^ pn v**n “r;«?n ) 

(C*<5'S l'‘<|\sW (■'iW^f) 

'cr;^ ! 

si^f^ ^;;e 5^ sf^ PR'fiT'ra ^ 
i^psra !7i ^ ^i;^*tiP5 RvIf;;® 
'snwipni “i:;;^ c^i 

^;:bf!I ^ i 5C« ^itK*fT 

^TTPTRR^ ^f^c^ra c®rTit'5®¥ ?r;;3 ^ i <3^ 

l^)lt'«T< ■oaiwa ^sspffl I *fTg*ii<!il ‘t;^'S‘^Tii‘C®( «raT?J *t,T“Ij^ 
^afSF^ i^RT iri?n "sniC^iW Spectroscope ^ ^«f<I>P®(- 
<ic®2ra T?.^ic< ^ ®n5‘T«iTra c^aw ifi^rsna 

?;’p'rRT$ ■n;*! i !?5FTtf^5P^ c^scsr ^ 'c^n’, 

^«r 1 ^ tSfllTaiM^ ■'SP*^' I 

r,'3t(iT^T<i^«3M'iw?! >t^‘»t>ii*j*fliM^ wiCffnc^ frF^c^c^t^ T^ttm 

f’Rimic^ iWiiT^pj^ ‘c?rr’ ^ ‘®ic^’ «? 

^tic^ ^ I ‘f®r#s ^n ^ 

PR $61C^’, ^«fT? f»RlC5ri:^ K C6^R1?F ^'Wl»j1oT OT PFTbI 
j^itsr ??r I ®r^ f^*ri?r^ histi'^s i q^,(.<PiTij 

<P'^ T<1C*<ISI 'SnftT'T?;^ ?t3 'Q f5,R®fl^fP5% 

cs'f PRR ®jiite. ravfjf ^ ^riE'i^RR ^TiR ftp^criTij sn^, 
-9^* ^-iT^ 53Tw psW ^iRi^iarN 

^5115% 'ETRPaR si«?|5t5JC^ ^ 5?^W 

'511^‘T PpffTPo *fO, ^rt(7??R5 OTf«f^%IPR 
?f:;F5ic«,Q sps^ “RTtisTR I 

?I;;H ^ ^sns^ Orion 

itW'Ki^; 1 ^ 'ii5j;OTTC*f 

=T^TaT-i<C, ^ S^Hi<iic'r fsrsi;;RTf*T? -H^fl>iy^4L t 

*t1^oi^ fF*ftc>if srtn^i^ fsiaf;^, 

<3 Fr^sutI ^ 5?r I ^ 'ff^®fITIPT?F 5?WPT 

>9^ 5ppva R^fiRs ®i;F^!r1^ ^tF»^ i tff^®mii:iT 

^tF^, ^a^ei, c<ik '9 5 to srpi^qFcira ^rsnspcsr [F»t? 


^aq 





fsi<!l7I<nf*nT si;^lH<H‘)t>fl, lT*f^ '3 

^■5I^5^^f»^?t WH^Cd^l SrrfRC?r SITWIC^RT 

ifli I ^ 5F;^Tf*I^ 'Q ^SHhI 

W ^i;h'oi<ra c^n^t ’nf'f® 5:?r 

^fT«n?R7ra Orion g^g^iwi;^ '5ii<nc“ig 

*TW«f ^T^'ROTC'f Sfw ^ gr 

^sT^fTg ^ I arc*^ ^ir®g 

ar®'a]_^<i^[,jj<] ■»i'a'<q\oT<ri(,(ri •n^- 

5g*n:51 iTw *r!S5*gg i g^ic'^ is^i ita lil'l 

Si;^mT*(*5 ’1'^ fiW»i55*5 SRnai»n: 

'5r£!Bf5F'»rnrf?^iffls f-»mT!is^ s ''(S(*«'»r! 

*9051;;*^ n;5i iiiaipf»f ^sf^er; i 

4anTT»r g^csg s 5;;^<, 

■<6fji. Tn'irasl. af^, ^“fR, ^afR;. ^ iiil: ^ 

®-n®c?i<i iT9^a I <;s, as'^'T 'Q ’rk; ^5^ 

liHift <),iiH^o asMai,<i,CT^ ^ >3 5g*t I 5i;wi5f 

"Slterspafi^f ?=Taii® 

sTeTiJT^ I CTa ^aaniR '3 3n^ g;;a=wg 

aran^aniR c«Ta[i I siiWT*ra;csg ifFR 

<3, “Tg” ^ ‘trcg ^ 

Rt MjT g;3 I aK'^gCWg fgafTTa 
gga% smRg ^Tran ^GJCte I 

g^s ’T*as^*r! ’^s 

qrarsn^ 5i ^ ''rf^wW^S I’ 

Orion^r fjp'tfFcgSFlTf^ 

"sns^ <3 txgrf^C^ BctelgcuseiTKsram^l aW'gC'Sfg <HC*gp1g 

HIST fa[qwi1<l,b,—i>itaTaC*aa a(Cv5 SfT ^?P5 

eg? ai^gvoT t5p*rF«c^i]i%? ifl 'WCffg »nsr cw 'TT^,—^'n iTwr 



1 





<3 s ^ 


insr Bellatrbc i E^sT'fl^lladlMiC®! 'iillii'^W^a 

*Ff^®l *3 ^ *f;;^ 'gCSrsI ^|<]|^<^| 

I wT‘^,<j;c»)^5 ^ 'f‘>i*fR%;a ^«?rRi 

^ef ^Ci*I BSI^W ' at»3'ffl | ?n<^ 

*liT,^lltTvo ^Sf^^an^l wr^,<,C5j5i ^ >gOTsi;® 

si;^a^ H'n^1?i;;c55 i c^- 

?*RS ifTSi '0)|@f>i<q*f^ ^ f 

st^n;^ ^ ¥i5T%^i,CT<i <Tvi&<iiei^ tfR^irrora 

Jiw ««iR,<,i3, cnt^nf'w ^ ^rra 

R i g c 11 R i g c 1 ^ sstr; £rsfsr a«i?r 

■'sNT I 5!:^ sra ^i?c»rT 'yi:^i-^>'<ii'' i 

»«tH;^ ?[T ^<t <pT^%;?i;^sm!ra ‘liiivowis 

'$ggi o®iT*fcei *pn g;!? sprf^ 
s^T^ism gu(K*i*5 i 

P'sn^! 

h^iT'ochi^, sn:*n ^n*t 'a 

Wpg^x*!;;® ^^153^, Sira ^ »i7P?'? 5i5:i- 

qnera -Q fn*Tra1?r "sirai srto i 

^♦i;<T,CJra ^j^'iMC'ra 3rara sre^'^sf^ fTW 
inv s a i p h I qs-s|vjr“|?i;cii< 

I la^ fra^ \5raT i si^t^srps <3 ‘>i75n'nfira sr^ 

5wp^ wai^g^^^TTCra fa'tral, e 

HiTii; lat Fra^ ^;;5WT i sn*niwi, stfst^^f- 

^rarac'ra gra«raroi, ^«f->iw * 1 ^ 1,11 r <i,ii'»^ irac^ra 

ctfcar csnf5« ^ c«c^W^! 

g;gw Wms,! g'^nc^i 

«tW7 jraesRnwgi ’ra'ewra^s^ r 

{?nfpsr<is^ ?rara*t) 




V)&:& 



«im! ?i;5 


tW, ®ic^ fsF “iff, 'Sir?! 

f^f^, ^5ic^ 5w>Rnwg Wn:«^ >i,'ii'»i»‘i*i,s\si i 

R i g c I ^Tiw ^,E«l?il< ^^sllvo ^t8[Tsr^ 

iflSR csiifsT's “iff ffTsrn ^ i 

?i;H«iirra ?ifF5 sfFi b^gwi*! sTtn^itf 

'•(•imw 'Oi^-fla?! csrwi Orion’s Belt i 

^SRlW® \slil<MflW^l ■*i-?l-^T%,\s »fCiI^ ?T®’fT^ 
\si'g<ppi,t? I Great Nebula in Orion 
^1 if;;^^1^«r Gaseous Cloud ^gir^ 

\sW<(>lT*IWtl<l era'll?! tfTfR 'S^'e)[f>l« 5:?I I 

^■^,-51,111 <1 ^ nf'i'^'t I 

tr*ra si'SBCera ia^sc“n 5^5 Great Nebula in Orion 

V^W*i 7i?^n 'B ^nc^i 

^n»l1T*K ^ISTra*! B ^^TTC’ra tI®'^,-!5,C’Jil <Ffi><c«ra 

^T?n ^ sRPiH^i. f<jiT^i-viM‘1tti\s! B voT^iw!;? I 

f«Ri OTifvsq fjsnfW ^ iflw<iii<i ^nr, ^ 

t^Tklf'Rs Wllf'OW ^»m, CBrfli'oC’I ?tf*fC55 

snftm I CarTlf5®^C<f<I 

^^IIR : 

■aiitn :n5( si^nioii arniRTt 

^ ksn 

®tJlR ^•vifflj'-‘t»ll vs *RPrt «n! 

f^wjpqjsrt V dltlNn^ 

S1TO5W! ’raifirst P5 *ttipnr *n“^^ 

Ewwn wni;;«>aTr 

ESTpran '®!*ra*5C“'5 1 

(si«?ii’i;?n«Pi:) 


^*0 



<3 5TOT s ?;[g 


IV III Ml VTITH 5FiMS SRI ^SRIRJ 

LT'OILIS <I><II<1 'S3I»11 ^•gC'O ^l<P(,si'i I 

VTRT $i*'*iC“ll vfl^ -1if|<l\ 

la^' <5l*l <1H ’TIRT 

5Xffp7 I 'Stin SO^ rSW! >lVld'l''a ?C?r 

505 vj's^flg 5T 'vT'^aciM 

^sponf^ i tfM:55 csnws 

'otf'^To I 

V'ti’-'s i?m5 5ViT ^«ri^ 5 iwt ^- 

cffH I <isn&fH, 'sRpfm T5^,i^(sil ■a «ira5rpT:;i:55 

f5*5 5^ 515 I 5^ ^$115 '51 ’IIIO 511 ’ «151 

‘a^’ 5F55 SlcgTST ^snc^ ' *11^ "siaf i 

5C5 ^ 'srar ^rv l Bctclgcuse 3^5 51 *HVi'l'51ilM >ff^®l- 
15r5^af ^af^5?5?l cvwa \S1-El4la5 ?5^5 o, 'a5< <lvT<li‘4t^ 
Aldcbaran ^51 Wlk'tldaf.o f5*5 0.5^55 ^5515151 
^54 ViJsIWan?! 515 W 5 I C^^Wl 551i?T5, 

cm C551505 ^IC^Wl !:5»l1 ( CK'SlCHd 5IC5I 5^W 
isrT‘55111 W5f5 V5IC45 I i:? v^icii'^, ^sn^fv < 5 ^ 

4571 r 5^5 5^015, •5nf5r V51W<, T<1^r,l*V15ll 'a 1 oI54T- 
>f;!:55 fa^il i:«CSri»0 4?R, 5^515 455 51 T 5;^ 

55C4 *I<n55 '3 '*lWt'si4 55745 Bfn 40 5W5 54i:5R, ‘C4 

^sno! 5571 5sg!Rj ?‘ Tpsi^ 5 ^ I 5 ( 57 - 

155 4;55;5^ C5lf5:*(lt« m5T^ 45WH I ?4e5*ll, 

55 ( 711 , ?f«Vl ai^ *5«lV^ 51 ^-55, 5^FS^T4® f55'?5'l5Sl, 
^aWir 571 ^, 'fTNia^'O^ 'O mic^ blV'^V 5^5 Ist5 ^«45 
'^5^5155571 '^hT'tT's 51514 ^ '01145 5 40 tsa^ 61^ 40 515 
f5r4a 45015 I 5755 515 ‘iH‘lT5C'4Cn fffa;? f5*5 40 5151 
f5OTO( 575;a1 5155 55nC4 f5«5 45511 fea;5 i5*5 4115 

5755 5151 f5a;;5iki 054105 5«4i55*r 4515 5 * 45 , 5:5 

54ilT4 5CI05 5755 a^ 5151 -a 415 5555 T'lWiVH I 





'Q TOT! 


Orion ■iW ^*f 

^PC?f^ OTT^ -Q ’Tt^RTffl ?:C?r sisrprtiT I Sfspi 

a«[<i %¥T*!C<t >pR:?rsn?[ 'fT^'rmcJRi 

■t^'iil'af fiT^ST ^ I Ifl «re^^w1ir Wl*^ 

^ Auriga l C57^ ^3^ 'aT?^, i3^? 

'sN^wca cwT ^w<r :ra^r 'iiW^^o i 

’©it I ^ 

^IC'TSFT M'S*; ^ I 


«re‘^, ’i^w sr*^, 13^ ^ I 

'5? sprrsFi 'iiH^nififi*u £er'’'<c*'si cfw; *1*^ ®m 
"s^rc*^ >ii:^?i5i^ -tJi^voK 2if<t’T“F53: i 

« ^si* s 


^ ajfi®n ... cwsrra aw^ 

^,^Iier]j+S='SfH,^li'ajI»5 ... ^H,i||4r<> 

... 

^^rri ... 5lW7^f ThmW^ 

^s ?n:®T+'si?pi7+^5j*^=sii®0T^.?pp^ s 

^?;b 3T ... ?n:®T 

... v)J's''iiR 
bC‘?lC^ 

... 21^ mm 

af^+F53's=2f1w3^; ... ■a 

■ 

fe '5 'Si''mc''*i 1 c^iwra spim^ ^- 

^TBr^ CNswnr <T^n ThmT't’o ^ 5C^ 

FsiV^ a afif^ c«ivji3 af® a'r® i 





<<3 STOT s WifM 


CT ’PT '®rar si;;si??c5 13 ^° c*i ^ 'orti \ii'q'i'*p*r 

c^tiw, c>(t ^nn « vsTWT^^ ^<11^ ?rF 

■il'vo'g'^iS l Iil« '{•II^Tvo 'G 

^‘*i!:'![ ’^cei^ic^< voraiOT^ 

i£i’® si;f«^narr -o 

S(5TwR^ ^ 3TKW 19^? 

^snsra srra 1 c^tsTO)^ sra ar®i^ 

aiiR aw c®mT'sc^ «Hc^^»rlTr w swc*^^ a^^T- 

£Pr® ^C5I^ ''TW% ST^erk | ^itfi 

sti?:^^w1?r ^nsr f^ifFac^Tifeg wt<i ^ Erl^^i^ra^ca 
I ’e!i(:’'^(:»ra sn^ >0 are^ 

*ir®F^ ^Rpr CT^iR ^snc^ 5c?fc^, ^ 3(15 ^isj^^^ricrnr 

^RFT '!>l'J,>i<)t'V M^To i£lt: “(C^ 

^aTw5iir' 1 

S'Q'Sl •IC^ST'^SsT flC«R'\5C^ c^r ^RIC^ SfSWt- 
w 7 ^ csfiifw 'Q ^1t.it^<f>i ^f»(^ sn^( 

>i«PCfii<i ^ 1 :^ f^fus 

«((r'^cw >nc® w ^iwra sxw '& ^sim't, sj^j^i^, ^^snf'f 
takrt«i^ 5p3nfe =5ri^*mw ^ 1 3K‘'^w « 

^ >gi4i<i <hirc5i^ 

c^ ^ I snVftPP ^51^ c^R7 wra w- 

^7^13 ■"pilVBI 'Uli^ ^ ’ISfSn^f <I‘5It\5 STT aHCef WH'S ^3111^ 
^oTTFr Esn^TTai *i^''r| ^5c<r sn 1 «iJt^:c«fa ic^^ 

csrlltwc^ ®r"t<^ra 5T«JW«( I Wl^ ^ 5fT!|^, a;?3Rt 

a"\?fe ail<i>iv5ra 3!rf5=5c? srNr aw irit, ^ ^ptc^ 

£nc*r? 5^5T'Q ?<jc‘i4l 1 arc*!^ ^5iWa «13RT 

«in:^ c^ si;;^ 1 c^f cat^^RsI >i»4's^^j5ii'o 

(.'sr)M'«T<i'9 ^ aT^'si'® 'W c^TCTr wctiijI ^r^rmtn ^“c^a 

wiacar 

Jwsra mr*^ wrRiJm Auriga 1 la^ 

WT 5IWRWTW SRTera^ ^fT^tTR 

iq‘HTfr(?s(^ aw S ^ ^ feoTWT C^PR fW^, 


^^0 



*3 ^TSTT^RT «fT'^S^ 51^ 2n*frlC5p5 =ail5:J^’ *IT57TI 
^<Ce151 I ^ C«(W V?l'tH<!<®I<II 201 fiOT 1W 

wxi ^rB9i’'>fl^wa 'oTPP r«c^ bittern i ^ sfnc^ srmra ^ 
^W*fVT5^ ^WFo 15C<I 50^ 10^ 2fl«l^ ^i)^N 'bl'Sr^W^ 'blH^WIW 
I SJWR^ nT*Wra TflC5fI<f- 

N’Ut® '!>i'i^,<p'i*f[?r 5f®T fsi’fii isra fesi^rt ^2K®srTr 
V|T»iLs-<l>l« iy *11^ I sraiFR 

TOi:i<i •5(c® fpcife^R I tilt 4fjflvi,c?ra a^^i^spaf 

‘^XT>i‘-nt*«’ 3nc5 s ^<=P5WTc^r 517 ^ 5 ^^- 

1 i»nc4 5 i^6I'!j <i(.®i*h I sni’ ■^nfai^ n*n •T?r csri^ila 

«T?4T3CW <541^ ^HT, ■^^'O'SI l° I^SR^ CS^, ><3 

sns JRT157 i;^n^ Thwm «n4T sraiwcn 

*11^141 51^*r^ ‘R'll'vst’Srtl^'otll «0M^,4 silIRlWra 

■erll^'^l 'sp'R ?|5c^ Th(*< 1 -nfsfligRTST fspil-'aiLeriiy^l'llva 
£;«!R 4C1C51. 2n5l=T ®r<i's‘k 

SpaPFH 5rWR??!1 ^T1^^ SP14T1 ?57n?:i ^«‘in4l«5 1 tflll- 

fi4n 'oiiyT4 'ST^ ^Fnf’-n ni 

5^i*Tln I 

^ m ETUft 

Ti^*jttr5T S^?e 'srai'G csFiife^i 

=5n47C>11 >flC44t<l ^^P«r®T?T 'ill? «T1I? 

si*n4«Y *iw4iJoi ^®nc5n4 «iira 57c^ ^«icsra 
'i>ll4IM fl1P« Cl bl?nf| S-i^Sr^el C1^ 5H^ *n«if4- 

ntw I fi?ntf, 5f;i;?r ^a »n«i^- 

IC’Pl STFFt-vSI E'''5ll 4141 5n4^'''51 5 *^e1i 

5l“1R-41T 5 

CST^TP^ ^^inrWPI ^f^flTRT ^TSri^fCfl 1 
5IT if«n 4^141 sn4V4rai 4iTijsrt i 
4KSt1 411111^ ifvtn twfsrfi? af4 I 
»ait lfiTR1Tf*411 1*44405 4^i(14Hlt4 I 

(sn4t^ 5^) 



s ?i;'SRyi»ra;g, 




c*i 51^1^ ^ara. 

‘af*5T?<Ti itq OT ^arr ai iVc"®?! ‘P'j *p 
^pTvTo ^ I 5|^9ic?p jpftfsjcT Of Ji»i»^E ^an w*n *^Bn 
^ar«i 5r‘^a«f^ ii]^ 


'll [<fK*i^ cafMicii^ car \5i'iii51c<4> ^ 5 ®^ 

C^fan?!, 'oT^ 'TTST'S k^aTs f-^ ^(afTR'G <fl<PlTw I 

kil^ ksHT kaWf’‘ni^C5^ kflaikoii 5!^ar^*r^5T I (.Er(iT«'^^l^ 
imc-f^Tfl^r iTwm% ^rra 5^5171 vi^rji^ cii«?n 

nw “^577, 1 irmrac'T <5 \eM 5 ^ f^iw. 

f^tll'oCfiiJlT'aai a^ I ^^^rter alpha Cams 

Major Sirius | 

=!l5r«5rm, carai^ft. a^?« 'rTbq nT^ars^ JiTrarra 

ai;®l c^. ka^* ^ 

^ «nc5W^ I rwaas^c^s^ ^r csr*r^ jaj 

5icsn®^^ \sT^^TS?r ^<iawanTr 

af'ia*i I ks^ af“lac^ra >iiJH»i^ca aapnai 1 apTSTa;'i:pi'r 

^Kr’^?T% car c«t8ri£<i’0‘i anr'^c'nT ‘carT'Snc*^*- 

^ >i J'o*h,j'"5i ’ ‘'5r?s^4(;i Wtf' cat fafaisr aaiaf- 

c«fhT'5 ^’vo ’sncsnc^ ^a^a laaiaaTf'^t^ alar*^- 
af^^i <n^ <3 irm csfirf^i lat^- 

a;;^;a’*ai t*#®? aw Great Nebula in Orion | 

k^t h1^iT<I 4‘I Star Clouds kiia° Star Clustersa^^ Galactic 
Nebulae-^i ^<3W7tra7f ^ l 

af'MjNoC'T'j ac^'M ^rc'ac'r^ ^irf^c<T^ a^fc^i 

^ I NSI^Cd «lit^ kst kSSW 

^rsmi' ^«fwT «iic*^-5i“f5?sra >f*OT'®5r ka^pcar^ t*P ^ 
T^icac?^ ? 5r55a;5;^j ^a:;?t7^^iw'5^cw TH^i<TC*ra 


^4)4 



'Q 5Ri5rr 


>(<|iii.\si<!i ^5*55 5J3 ‘ii^urn 

Ws ^.Ric!?, <£1^“ ‘C5nT«-si(?‘<if'»<^;T'o'i;«iJs 'sifs^w 

c’TT^ f?r5"v5T ^rac5 J 

i£t^ f^-ssRi ifl^fiMiOl sK<p; j^^Tpi'a 5i;;cs?r sns ^ « 

^ 'sisf 5|«!Ffcps I 


•<<c^, ^(*R sr-^, la^c^n 'Shf a*!!^ ’^ir^ s 

Wsf«5^ i»rasn ca>mR'sr it;;t?r ^<(51 BF^i;f?f “T^rtK 
^nc*siM«j m ^sts ?ptm ^sps^b •»rai<f’t i 

'O : 


^vo1=Mw^ 

a-i|»fS|;^+i5iRw=I2fit'^rF?« 

^+^5^5^ j-M^s -^*Frc>^?JCf'ss 


... 

^< 1 ^ 11 , Canis Major 

... 

.. <a ■‘T»<!rr 

... p;^ 

... "W 

... -wwicp^r >nfm:»n 

... C^Fi: “TT^IsFSn pi'ra'STPfN 


?rTn?rT ^ <PiT^?f51 aif«f^ 

5;^^ CP^i^ »n CT^T, ^!n^ic*f^ ^rar'^siw &'3<i <3 pW*i 
k^nT^ ?7nwT f^^srr^ i 

^«R?pn?n ... ?¥ ^ <i>ii\5ti?r3 

=BI^8 ... ^*1'^ 
jfM^I?ST<r JTR— 

a?n?fJT ... H'kif?rfi?i 


^ 4 >«) 




s sr ;mm 


ti*Pt*1 ^>^1 ^(.^1 't?l»(t '£lt.''15 ? ifl t.'O'SJiT'l'T'l'f 

^Cfl 5JC? 'bJWICH^ ’Tlf^'fy 'f;^fsi 

'9*H'OirT'>i'0 ^RTl'^ ? (.<f hI^I- 

-^tWiTT ^ ^sn^fN <r:?i^ ? 

*^c5fTCTS5T f^c»i? Te?fia i>iiiii,Toi ?^fs5r« ■^*i?i®i snw 

c^nf'a®^ m?i Totswi ^ 

tc*Ei?r tt;;^ ’tswt « ?rw7i ^sraw 

ftfCeR % 


*f*R Sf''!55T, lil^FCMT ^ '^, f*?r5^ S 

Rifst sr? ^ 15 *^ i1<tt5T ^ 

f®S»iT ^srWSSfT ?RTOT ^51^9? I 


!St»^ « 'Btm' ! 

t<iiT>) sr;' ^iQ'xs'i 

1 ^*1^ ^1 
Sf^a'^CfT fwn 

^5^^ ^ im% 
+^^^rr=^siK^5i!n 


^'?n?r 


?PTr5^9t^ ^^iT5F ^rr^*r 

5W ?of^i 









*(JC5p?r ‘<rw[ ‘TTrr^f’T’, ^r^rrasr^ra 

^Tmn'JT I ^T?R3I’\SwT ^siJJKiiM c^s^s? ^T?rme[ Milky Way 
<3 V-iciiu^i CTjsr c^fC5. ^PTFsc^r iWfe- 
S(H7 I *iV4i“r *iit^fr 

^ -O fsr^t;/!^*!^ Jwacw ’^|T<\3 4C? 5ra^IFol?n Sirius 

ftfcg <Pii4w 4wtg I ^5nw^ 

S'a^lT^r£4^I ^J*b4,«F;, 

'0 tH;aTf*ra sT^iT^^T S'a<Tw?ii:^ 

5c?rc^ I R^aTii"Wt5 ^sTTsft ‘Sit ^Rfimura 

^ ‘^7r?n n?]T?f5i’t ^fkitwTsT ^nsi 'btt'^s, 

»f^!, ‘si?rT?T5j, ^5[*?i;?, ^spsras, ^'ojiW i ^sj*^ ^ 

:T15lk ^’fS, 41<fe( Si «T?n^i;f5T il1^lk<Mil >ilt4<SIM 'Stf^-' 

I ^ 'fl fsr5i,^< iT»i<i fe4^ ^nsj ^ 

'G *R^57f“ra' f*fC4?' <jJii'fflsiST« ^liii'TSf =5lft|<ji'a<i 4rFf4 

<5 »i>(^ I WT'^sra Sit fe4$r “fp»rm 

■« *fmH >[‘'‘0^ Kj:^ 1 W'Tcsra «Rra ^^^4lf^ 

^nn Tj;;*]^ i ^‘?R:sra 'Mmc's'< si^ 

<r: 5 nf?^«r i ot w'4a<if'Sr ^T^n^'TfTi;;^-^ 

^‘BI<l<^C'g<l tF!y>T4, £51^ i:'Sr)[f'o^4iI''Wt 

41*1 I 

v5TiI4T%3i 3TT^ra!:^RBr J^ira I 

'3 ’T^siRl ST^ 5R?5T ^ <r>ii'si?r^ 

vi^'fj^'iiHPrHi I c*r ’^?f«5JT ^n«f sjf^ 

<n<f=i 4C? OT vEnwT^ 'gfi cct:^ *raT c^ si^ ^si?^ i 

■^aRl ^ ^ncsRr £4Tii7sn£^ 44*1 *4 ? 

sat ^mara 'i'ii<ic^'<i 4T f4, * 114 ? w^- 

C4Tf& ^ ^11441? CT ■*) Mvs^'l n;*!^ ? 4lV'e i|^®WS ^-WT 

»if5>*fm1 ‘T.Wvit'fl •il4,ifg4i?t;f3ra 4r'!i?i;n ^'fiui 

4MT^ 457i;q Sff'owT^ ^anfn ^Ma(^ Sl*JI5t;;f5T 
»aaR<3 Th?I^'S 4, 4p!(4I tf;? 4|H,i|MT*i'o'il ^ I 







’siC'^tWT sfBF 5;T<iai'» *nw 

?i,b'®i4;«i ’f^fsR^ 'f;^ 2n?r 'a^roi ^iioi i<p^ i sjsw 

i£l^ tat) it's(.“N*■a •TT5( 5*ii*i, "TISJ ■SP'^I^, 

RR Procyon Rt Canis Minor ^»nR 5;!S^ 

c<sr*^, *1% '<3 i£i^ few, ^ivi>il w^PiCT rT? 

ansi's i«3T ^srsfis 

w?r?j if^T^ wo'!*n &T=n ^ ^*iw4,a sn 2r«i?paiinn 

'HKM Procyon fiwrmw 

Iff^erfw swn ^ 61^51'^ Sirius sj^’W^railS ^ 

'jtnim RPTc^ I sr;5Rn<f^;cM ^ 'ira;c'^i«i 

»f;W “Vf^ ^sng^IWT ^ SraiT^RR ^ RvjpBuSJ 
ana'llI9ia Tr^‘;^ lil^ Ta'ger 'Oia(.^iT<p\5 5;?! I f«R$^ 
w-5TfW f!f^ ^‘RFFiC'T 'iW'ii’Jwa £ff« whIc^ 

^ fei«H''\3C.<MC.'t ^rs^s-sr® 551 

"STFPTiP'R ^TTT-'irsR ^HWIR 

^5W'1®i 5 a'sr'oR*!'^*1,,)?’® 12IH \oiaia 
^ ^ I ’flfsT C5TC^ RlJLlt<<M- 

“filS CSHR?’ Rira ^ic.<ni(,9a sTTa, ‘»,,aa'1'9C®T r1^- 

f<i^ ■c;r 5ir I syc^^ wnsr 

«C5T& a^.^wiciKi 5ic*ii la^ rr ^ i 

RN^sRsn^T^ ‘RT?’ *fT5 •tc.^ia I 

fsRI’f*!! laRs: 3T95T kf^ 'm 1 RTF R1 

CR’F ^TS «%t C5n^ "RlTaik RR^R 

RT3R RFToRRpM RR^ I R;«?n;, 5rR;CRR 

kf®^ RTRSIfRR RM ‘!1*Fn ^TRf“5« 1 'iKC'RCRR 

RffRWR CR RTRRT Rf^^RBF kRT® % ^(A' ^TCR^ 

kRPS R?RRTr1r &aC'sCSr-st RIR^ R;a I RlRk% ^SRFR 
R15^ ^ Ra >a^RR I WRR, 3[^F(;CRI S^ 5:'QRra S'RTR Rit I 
R? RT 'llis.lk^ia RTSTF^ '»('■<„ R,ff R^FH^RIR 

RR ^FRR i RF9f »ipKf po®,, «e^KfM I ^4R, 


^ 6 ^ 



sut^ <3 s "srfttfvo 


nVik-fK 'sr^n^K t'si^, 

*1^, 'srsi, ■»(?l^, ^'ollW, ^ ?IR «IW l t^TSETF®^ 

cvsi«qi»i, ii^nfw^ Sa '^rf^vscr^i 

^<?n1w STR Globular Clusters I ’SHOW'S 

<r!:n<I f^^-»Ff ^ ^-f^'f sisc?! WllT's- 

'5rTT^«''i<i ^ I *f;iC5n(;<.;j jpptt c^5^^?^oM5 tr’^kw Ermw 
I 

wr^, T*isr*«5r, i^ie4i^^«, s | 

51 4f“iHt»9(^Ti* <;a'*;c»i'! 

5| (si|4tk3|jvsi 'siirff 51 T^'i^'A’UCTii 

>0 'usi'; 


i'a^vi^ci4‘ ■ <fr5, 5 t 

H-^p!ig+^5f=^5ig5j 

§*rH+^^+5i^^^»rRf55rfe 

'5n<l'i)'^ar^ '^’ 

*n^, 

l'?‘5f^+^ 1^ l=C^ 

'S^ic?r 51 

+51 Itlll l=?'fl\ 5 '® 5 lH*f) I 
«i«?r<;+5i5(i?5};=’5r^s5R^5i; 


iTl 

^»fR^5I5l% 

C5T <ia«ri'a 


i<l^ ^a '0 |T»'se''? t'si'qi^^ OT <ia'S3ii\s vsn^si f^'o^T- 

Wl^,Sr j C51^ ^*TT»T ^^C!RT 6^5*1^- 

^iT<j'i K^g C51 vm ti1viTi>ii i 

v£ig^ "^Rrsi^ msagsW, gpiiiSI aw^ arrg rafn*! 
'Sjiwi+gg'' *f;cg ^ c^nt's^i g'^tsimjqTga?: wi?rT5TC«( 
g?; ®iwt cgW« a^w srsra g^iTBs 


b^io 



■Q 


srra' Jiw 

'OiW'S \ "^ITR^, ^’^riw iTO Castor and 

Pollux t *iTvrT'a ^ 

gi ■gTr^f’tiTms^ f^^a(^^»f fsiai^tgiiyi:® vag^ gpp^t i^sp- 
5^flri^»r gs^'^?nf*(05 1 fg^ cgim'^Ec@n 

WtW ’51°*! f'sgppgt ^““1 -gg^ ^irrcgg 

gc®! ’igssf wWT gr ^^'(g^»i,l<«CTg 1 

ir,)Mw n<i>d siwwaiwg >n?ft 'Q wg?i-<r^ cgrcg gitg 
'STftft® ^r^i'isg g^g tfaw -a H ^ slg 

gj^, g? ^ gi^gg, ^rai^« gR;giii Mg® c^ i 

gre^gg, gg5ra*®5r, li^cxfm^fFgg;;®, agg s 

tg*'gpfSg; t 

fsnrrgg^pn®] fg^siftfg’BrVl gr^gf^g^gr®! 1 


gpgg « girg^: 


g^caT'os ^ g g J'»!+bgigiS^sr,+«i iWS'sii+^ 
-•Ei,cato^^»baig)5,giigt®w,® 


^a^Fig*! g,!aHg>a,—g^®! ... giiFwawg^rc®^ 

■gijggX Mgf® gwr;;^, 

g^f^!®? g^g^iw^g 5r:«‘!t 
sgpn^w Tg^g ^ ^57 
‘gm Mg®i?W5— 

Tinsg 


^ tag' j'srrg 
fg'gwggg girg^ '&a?ngi^Hg*ff, 
fg>gwigs ... fg»g7?m'WTOr 
fsRT gg^g g®T®gigg*o', 

f5roT+gg^gT+^®i= 

hraigg^cgi'oi ... Tsrt « gg;g S®TPwaw 
fg;g5l^+^5f^+t*srJ?1=Tg'»ili'^TiJ'h 1 ^ 
Tg^gjiig ... gragg^'snfsf 





<11C^-Q spw ! 


... 

^5R^+ijif*7r<r+^='6«iiT‘‘«5W 1^ I 
JTPTaJ '3 *fB^TlW ^stf^^PITTW^,— 

’5i^T»<iwi'ei ... 'snfsr '6 iT'‘<iw 


'snfst 5 t:<«t ^n:®^ ^p^ra, 

'srfw «iT-(f\ 5 w«p;ftg?i ’TC'wt 43^“ T^»^ro^ 5 r®nwfe 1 

'snfsf t^flfjnjsa ^Q <q<i,®i*(^s S'KfjL^p *n^*t *pTs, ’oiif*i 

^snfsr ^if“^ 1 

*r^ spissf, ii|*pt*ii’iTi>-i»t.,5, ! 

C^nsisn^^ f^W5:< ■»i;^*R leqai: I 

*finfsi 5 f?«R ^issTHRr > 17 ^ 

'Q s 


c3Il^I5^+!5^^+Tr^=c5^^^wPl^ 

CH|>|ai; OT 101^5. ^51^ ^ai* ^af 

iPIIOT^J -iHISLH, f^at 'a|V||<>tii Mai I 

... tfTw«i^M5r 
'9*Hji'a»)^+'3\s='?'^i'3»i^'S ... 'il^N 

^ai' w^r Ra^^ «'5Iil^RCT 

?*fT+M*r='f*nfsr ... tnglRRCT 

b 1^«R PTTeffi:^ 

5^51 ^ 'l>JI0\S<lO, 

^sniTn 

Rai% '*i®r’ *n^ 

ajeiviHiii aiRRi cmrrsc®^ 





'Q swa! 'siWb 


^snfsi C3TTC5RJ 4iT%,^ “retiir. wTsi tfra'f <p?fi 

H‘^ac4> «'!R^iac^ I 'snfsr tn?ff 

(t,iT'aB[C<M 'snvic^ Tq2fT*« i[pn^ ijgtirtvo- 
c®^ ^ ’SiT'-i'i) I 

5r^-^T?5si *f;^- 

Hwcjra t*r^iT’ 5i^®T?r 

Sipf^ I i&^si:a?T araCT fsTf^ ’snc? s w- 

CWSWT ^C®T TT'O I 'siTtT'S ■^nc'l'-l, 

\5SfF5, 'STTTS^ ^STRTa »iW*^ ^sna*® o c*ra c^l' 
^ CSrlli^^ 'Sjsf kilW 5M^T 'ti|l<r® <J C“PT 

ff;i^^5*w=w 'ScM® ^ i ^ i 

=6fT^ «?I>R ^5lf5:a*f4^WQ ^ STSH^’T <H’T*®V 

T<*i,-iWw ’n?R^5TC^ £fT^ >!jb® 5a® ®)iiJ^5ai- 

^ c®^ ^tM®ima?j sm ^?c»f 'mR 

ara*® Ja;T^ C5T® I 

‘m’ tn^wi® W®) w+W®=^5iW® 
«iMb^ I a?p>Tit ^Me^sj (f:;;^ tfl*® irsmf®®^ ^?^ff® 

^nssfif^-^rsnic^ra ?rR « i aw <3 
aa*aa ®i<a'®, ’la'aw w^acaa ®K;aTn ®itaf^ 

msR'Whn awa 'SR^^irf^Pil aj^Mairna 

si,TH<a aFsffi^ a»5i?:® aicsia ii?<3>i®ia ><iC5W 1 a^feial' 
ai snaa^ wian aw ^csf aaaa aiwa a:;i^if?r*t1 
arcaa sff^a^ afa^aa ^ a;f aala T<Mla i 

aai^ aiaaTaaK swatf^f a fs'^sw 
!®*fT ca snaa*t wa^ faaa^ wr^utf^ 1 

spRi aw^ am aar aw* aat'ca 
®«n w snaa^ wa^ faaa> i 

atsraa srew^Sv w caf**r aiais ■aa? a ¥ 

^ai ca snaa*t caa^ faaa^ ai^aaft® 1 

(aiwflt'p awHia) 


iqo 



'S 


<lTl ^nfsj ^ii»j-q T'ot) ®RT 'pJC^'S SKIT'S ■?! T&'voi 
sfit^ 'sc^ sTTii^i'prl ^Jwnc^T 'iiiiiH'qi ^ i 

31!?? wf sriCTi *rW ?nr3i:^ Tjsn^^ cnf^ ^ sn*!^ 
^W?l!?r 'i^|3|lt<I> SJ^ei ^ I 

^snfsr ?R »nsf #f jpsi^ 

^ ^ sn^i-^lciT-il T^'I'tict *iiviict ej?*? w t 

*i^i»ra ‘mr«T^n^ ^strs^s^ ’>(;T5R% 5rT*fn^«i»iW 
^^fT3R Tr!!?! ■>t1'«iC<P '(JriT'Ht^t ^sifsTof^Cg 

9Jira<iitiT<5“J ^(,01*11 TR 'snc'ir RT*r®^ “TI^ 

'i>)T®»IICH ^5(i^«fT5T <!5‘1C<1-? I ^ ^l®^rTf5T 
'ISW TT'vs<p|“i T»(\ss^M <<f1[.vs q [ini!l»( S 

?r»pf'S^lv ^TSlf^RTllR Pa f*Slf^ \ 

3(R^'»n I 

(<iic«i1T<> !n3n?r*i) 

3i1^oiCT SCTC*ti ^'s 3nw!!?ra 

^?sr^ <FC^ ®ff?5I t£|^ 

nT^w 57:5 *iM I g^i 'flC3( 5T3ic^ ^rdWR, 

sn, t'oim^i •© 3fN^ “^tTifsi^ ^ 'ST!;:® 3ts*i?r snt 1 

af®?n?*n ?i;*r srf®5^*fra’ i 

^afi^, f^*! aT's'f^'S !R3R ftRPlTjT^ 

■-ii^<CTR bi^,*i 5:?i la^ ^n'S c®5rf^ srf®®T® t 

«n>\s<c*n?i aT®TR?i\s '^aA:^ at39;;c’r af®- 
bW® ?c?ic5, 'BBri?! 5iic^ ^m3n?r«r sr^^tsi® ®t5r® ^®jiT>r a!?a[ 
®Rn^ M^«i 'maijH ®T?n? ®raw TeTfa^ 

5C?Kfi ’snafiR«(;T5ra Raft “i;*!; jrt, ai^af?! ?afN((?i;a 
U w,t*i>!l C®T!R^ ‘r,(MtRIC<>^ R3RI *51®^ *51®!^ 

®NH4<! at®?c;!:a af®5f^ i 

^»«18 



<3 ! gT?ieiW(f« 


St*^ TT'STJT > 17 ^^ ^fl^JTKSr 

=j!^ s 

^lt\s «i'tis(ts. TT 

*isn sfs :rf»i *ni jb i 

's^r;®i®t ! ^osz"^ ^'O w lu it<i ^ c^r 

^5rm>f?I ^l^toICT ‘fl’l !?R 'i>JWlC'i?l 5i,ipW 'iJ’TI 

^'a* *1*1'oK vsh ■’i^'ii '®t*i^ ’4^'j 

sfT IB >f;5T 5i;^isi;?n(K ^rri 

(Tpasr ?|f^) 

'SR^ S 

^ W’«M, n;;^ 

^ ^1 ict^w, m ^STRTC^ ^’SMI’Sil't'lC'fl >RR 

<j <1 i«^'lf<>-<n5[T?r«T ^ '5p*n^?in?r 'srRH sra^r 
sifer ’ffei •Q ^^•■Tl?r ^ncsra ^snf^'SH 

^sirr, (£i5Ri g^j;[^^c»T<t 5g,frR ^ 

: 

^ ’(;*(^a'SMi ?K"n ^ FF^T^*itii sitss 

(5^^*r) 

P'STPFM' ! 

c^*!n?F 'sn?' c^r^rrar sif^ 

^|ijK! G'«silfl ^fT'JIC^ '551'!^ I 

‘^ffK«n 'oK^^a gw'^ ’srjsi 

=TOSii ’tin:''^!^ ?nsr i fjp^n^^csfnfe^ 

('^®) ^qfi 



<0 S 


Praesepc t f>o5?C*fT ^ ^\»f am*S5^ T'®^W*q^ 
«R*r ^ ^spfT?! ^ ^ ®r^“i eTh^fpstt ^*f ■»f;w- 

l^*!! I *!;*(; CFTC^ *1,t|lW^Cfl4 551*^ 'iW 

vsi^^tWI eTO ^ 'RTT1 ‘T^'suHin *=?icp''’n®^^5t 

5m «M<M c<f'‘T^3 ^ ^pram *®®rf 

(Constellations), ifi^t mC"! 

^0^ *f^;^ 'smr i 'oii(.®ii^*i<i^ <?;;?rT^ w^if's^wr- 

®rKmT sra i ^oRmmifef 

WC?P<lt JTicsm ^'It 

!?5Fnt'5'^5i?i;;^ T<imi4i^i csrnf^wai^ iT,iwicJf-s 

fe^ilism I ilFW^ ^ ^'^5^ ?R qsC^R, 'ST^ 

SflMil qi<>Jr^Jj|i|-5i iTTSI?^ iJT 

^TC<im 5m a^Tvs tt 5m a<pi<i i ^^rm •rm 

'STFafim^ csm^fm ^t^rm ^ srtfwr, sj^icsnim Mi^Wci® !7iu< 
'*PTm irm ^rmn ?rT ■'ma^ f af?m im ^rm aar i 

d^Ta\, ^9fT^ sn'r«'§T<‘i: sr«ffiaaT aar, r»im5l, « siaiar 
f^smrm aicam stt^ ^pm^r i 5^tf aam,—— 

sfi'-i^caa si^caa aisrm 5a i w, smmi, f^OTna, 

areas snivs are-faetfa aia 2r;f« i 

aie^aa, staa a-ssT, C5W§ a;;^, m*as5ifp»r s 

Barfa aias; •afaf^ marfa Tat^a^ai w sm^ns 
’i;^! artfa faf5'5Ka»aaf*« 'gala^ artm aa^an i 


^srma «’srsi* 


saifa ams 
‘afafsTST -awifa 
soifa 


fa'T;!+3^‘ti=f<nf,‘'fai®rT 

caaaltaas 
a;5is*ffa 
fa1^+a+^«’mf^=falT®TCa®aaf^ 
M5^ ... armt? 


5RI 

daiTaC^tai SrlWH 

arar 

')i'a'l(,‘!i f'oaaana aras" 


b<i«> 



'9 STOT; 


... Fjai'snn? 

^1C6T SIW,^I]I <'tT'\5 ... 

<«sr,^i>t! 

aMsp® aw 'st'?! ^ g^if^w?n 

'SlIC'H'l I ■Sl^lc.^ ^(.<11^ 5R*^^ 

■^I'ol'o aM ^siTiJTT, 6^si^ a^ mm 
^BfRCeil 

ifl^ 'Siww^WMi OT!iT^«^ ®f1^pr?H a^ ^arr 
*fff *fR '5T% 3^*paffe! •ll»ll'^?l ^T5*af^, ^- 

>af^, an ^vsirf^ 1 

•<,^*ac'4 aw ^TCEi wsi *r^ Jaar® iww w»rHT 
aiw^ iBi^^ wfsMsnals ca*fT 

aaiOT ^fros W f^a; ^sna^liT, an ^ nwCtRR^' 

^avjf§\o fwn -Tic^R I cai^ 

ca'^<ji'i1' w ifl^'n M 5 « ^T<ftar ta*i*n i 

af^ 'Q w« -f><f'i?aii?“R sra'i'af^ an 

a;;TOTOsra asnwTRR^ 'SRf^’fhs ^sraapi^ 

(rWs ^5lfe(vs '(1^,lT5l<MiI {Cluster of Galaxies) 

'Sii'ow CBica ac? I if^^<i>fl5C'( ?p3i?f-ap5na ^n*f7r -a^ 
a^ aT^^i« ^ I 9^'i®af« ^ a^^ipmr anrajw 

I a.^a)lTHa-£ia(;S aj^^^t-tf^g^; 

arfaft^ a^war acaraa aiap^af^ >9 a^’ilwa ^m<p ^xai 
fawacar sm*! aprar a^aipwn 5i^a®T ^a>5ra^ i 

w:^, 'flapaf^a:;®, tfaa aiRs s 

^ ac fswT faana; a^ar^'Ci 


^qq 





*71 fjRfT ... 'srf^f ^STTsrau fsRTT 

... fsm 

^-rTT^-fT, nvfs, Tfi'’i),«, Bf^nsl lat 

5C*tf ii}l4>,<liy'Sr I ^5^ 5TT >^|\st<)W I 

*i^ar,‘'i5i ’ra^’ol ... q< T^c^T-^\s i 

c^wn f*? ... '^T'a^i *ii^r<'?vsi 


^?l ^STMCW fSRIT, f£f?rT <irf^- 

C>lT*f5J s^T'eO ^(IW'gvsl I \ 

^TR ^ns, Rn>n, ^\siifir t strfggr 

TfeWH ■!39f»f5nT['T*=®srT’ jfterfwH 

I ■ 


^ni:«^, si?rT«t«f =sipf; i 

a *n srf^**fT srf^sipi; a?+iy> ►fotMT'b^Hii Ra’tpn’^ 

i[«« ^ «(,ii'o1 U«,w fr«sl*p^«il ^R!*^ I 


a ^ 5jf^ siTji;^i>i, a*fR nT^uiniil 

tffacsiHr 

R'»pjR+^a’^= 

va<p*T|5t <t^^'£'1, <i|^v 'Olli^ •TR 

31;;^? ^«r ^ Rsf >i^cv^<f aT\sMa<iM, i a^.’iT^.'s 

... 

^(.'oia+'^wi='?c.'ai‘^“^«ii ... ^^5ISi®l'1*^T'aC^iail 

... Cb'SHIH ERT*t 


iqt 





‘Sf'TO ijT^viw?j' 1 si^Trt^rn:^ ^5iJFrFf;j*5Tic^ 

i^TRJ ?tf^- 

M‘ii<i tt>«'<i^a^?*r ^5 ^®?pt'15=^T«c5jiiiii 

»c*n c*f?^ qiwT'faViT'BrHl^'pl 

•rtJTPlkSR^ I 

'Q S 

a srs ... aW ml-’ 

<iics7?'»;+*iif'Si^1<i'oV-^ 

<IK.'s;T\»Vlf'S3rMl^[^ ... 

3RR ^a(^ aiSR ^ car?'!, 

*f1w-i ^iiT^ ... *fnmcaRt?ia1 

cainTsjsl ’isiH'al 
Cb^*7H caw^t i 


m^ra-NScsHT JR3T ia<M‘r“i<,m ;Tra^ ^- 

^cwR^sr I tii^ Wsr'^jr ^m- 

’na WRT JHiirV \si<-fliMTi‘1?( t'ocstMlTar^Rr 

iff^<( ftf^fps fpfc5r cw Kc^ic!? I f’l'tn*^- 

E^rnt®^ sfins ^ 'src»5nrT, ^ Hydra i 

a‘0m;Tf, ’«tf^ s 

5i^twTif^ 5171^ mw^ 

Haf«a< i wi x mtwns srsns »iwt '6if*Hf«t^<i! 





'0 i 


^ 5 

Kfjp^^^»(+;q7?i !{,>'(= 

*r¥t^T^^‘rnc*^ ... ^■'1^^'ora 

5i,vic^i ... 5i;sj^ 

‘t^' *n^C'staiii|,,oi<ii,^^ ... c^C'St [<5lTsi 

C'T<I C-'f^H^ 

CWR" ... C‘t<i^‘iC‘t^ j 

-r », I 

'ff'si ^ I lasRra f*E5r w*5r, TM'oly-l-s 

Tvsii apsr,—v£i^ ^a sr-^^r, ^vsiff? 

f*W5isrT^ I ' 

‘^’, ... C?, 'sjapn 

sins tiRs^ns ^ spsRpnn 

51^; ... ^rsi^fpT^ 

3P^+«fCS^I =5l‘<^C'^sI ... 'Olt'VS 

*if^sri^ <ief\si ... aTTH c^tvs Tittfic.? 

'S[f’'iT?l 5TIT?r >a^Tf*(^ 

fsf^, ... >nn ^ 


i 

'gSTI 5np^#5ssp I H'Sr'visn?^ *ira^'^. 

jpojvn^r^ ifll ii^t'i^5?{RT^T 'ars »i,iiSi h Docen<i1T<«r 

i?fWTUf^ WiC’WT ^sr:^ OTH ?‘t<3ICt I 

'<t>Vijii;T**fj ^>^'nc=Ti^ 'sn^ 'S^ti'o jfto' 

'll If T*® sibHi<t>c^ ;wa5C35^ iii^c»n5n« '5i**r 5C® 'annii 

mF '*l|<|.lC“ra ’ER’Sf^ I 'sras^ 

in^RW? 'SwTvottl’^ w, 

<At 51^ -4^W^I WTCW '!^*ac^»r f^F 





<5 :TOr! 


=5|c*5TO 

?nf*RT I lilt «ti*^il; %^'ra ^FPn, ps—Brnwa i 

‘i?i 5ir5 '^f;;fgr^ ^snfsr “f®^ s^mI, 5 ^ ''t;;Tsr ;ni^ ^(S- 

^ 'pfm ^n ^ 

iswrao “^fTCiRT *(;*i; ‘[“pr Twra ■'TCi: 1 ?:>it c^nc^ 

5i>sc?r ‘^inf’^’ ^ I sjjprnt *= 173 ^ sm 1 =^nT^ 

sRTiT ^nR<T ^TSf cCT*r fe?i 5FTi?r ‘^srtf^ 

SRT’ I “firaf^ ^To ^ <il,i| M,*) 

Ti-n^^»R ia\5TU5 ■'iFTo I ptwn^ra wiiiiii ^pnra 

c^K^ra snft ^ir© nw to ®i;5 

I^ICT^ ■a’^’i ■9'S1C\5 c&[,iiT^(,<fi'<, ®TO^ "T!^ I 3T^I^*“II»? H,© 
e1'*(.j'lrtit4, ‘?f^.^e,_Yf<xa wc;'^ ^ fst^ 

V^I<5I^Cxa< at^Wfli?J «t5 

sfT^ iSRi ^tf fjTJR i[® ^5ic^ 

iRn 5RW ■*llT’'«<i iflCTI >n‘'T^5R;¥ im 

^RRsni i|J^|\»Mi\D< 5.T5‘b£''S?l SflT 

5Hi?r, 75;t5jw iflt T^ira ai't 5 T<itc^ i 

n;^®! ^0;g ?Fif5Rl « s^.t^i^r© «r®,‘"w<i « 

^iMiWii TIT 'Brr^iiR ^5nc5 1 

^4''ijaiT*ra iiR cj<ivir)vf.a *fl^RT5i 

I i£l^ ■J^I'SI "PIsilil'IiTt I 5®S^\*f*(^ '5‘f(^*I3 

^ra^rfR^n^ ^^FrhRTcrra siT<!r?r kv? c^tcb ^1 

^cuTtewn, sm®! snra^r RT'tra i ^sic*^- 

smr ^ -qsisiljiMi-n ^s-sia?!!!:^ Jti^ra em ^giRC? srran^ 
?nf*ir3 1 sit'^R-e witorr swi; ^ ^ sMei'lv-nc'iii 

5fTTO 5C® 55IC^ SFC<R I 

^'f{iiT»T^ ’sjc*?RT^TOr « ®r!T sm 

^FRT SRT? sf*ip«nc5i ^ijjnr *i;^?a5?ir mvs^ 1 





’T®? "ICIT ^^3^ f^P'SESn^RI 

^Tpn ^f'^i'iWiiHH aitiVt'*! ( 

5;?? ’Y?Tf®l ^?«9'Sir5iU«' (’ 

C^ni^few) 


qi:s?i 'smiC'S'a "iTs^w H*^5 'ow^ 

^;ca^ 'SiHiMi a'T,'5^'o 5 :?r:^ i 

^ c*r tiiWfe 

'StNi^C fWCSiH ®T ^sY5^;7?F?n?t ^ ?I^I 

«rc’^ u5iTf«'^3i;w ^%,Hi>ii h1^iT<]4I‘1 4?i'i 

il']ii,iT<l4I 4T 475 ^ R f\sH&1 ®<!li'iQC3J C6tilT\S*-p- 

'5R?*3nfw 4T c*ii3js4w 

'SJIfllC'3 57TC^ >5^ 

I 5lT'at4rilT®CT 4;oTT!:'v51 t4!?T^ EToR ^TT^ C^RTC^Tlf^ 
Ti"^SpRM BfC*3R Wr ill 2(W S 




‘n'l5C*TItf( C*r SRRRft 

Iss^iT'vii 5! T^s»ic''®iTr 1 ’ 


3R STRft iflSR f4 C^rr^'S ^tfr ®rF5 ^ 'sli.C'l 

C^! fsWM fl^ SfTC^^TT 'ST^RT >«ll'TC.<?l -O 
^R*«rRi 

‘ff'AE!frc’'iT ®fF5 4MiRR m'n STl ^<!RT W^r-sJ 'ilTbM SJ^ ^ 
?fil\a 'SIC‘15 ?T C?n^ ?,t?l ^sc.'o C?^ 

JTOI 


src®R''ECeR iRrasmiR '0(CRTTl?r ^ir sixra^, f3p*nf^ ^ 
5RT3W5,^ Regulus, ^rRT alpha LeonU 1 5^gsiw 





\ 


smc^ ’flf^ 'sic^wt ifl^so^'f ^*1^ I if^ gm-^s 

5155 5^ 53V2f® WiiT^Jvp PJSPT ^ifTC?, 

5 i«fi<i wN •i;[R *r,)Twl tariiT'S'^ ■G ^5^ I tfl'i'iG^ ®nCPTO- 

w:^ 3We f.l'^t'o sm?Rg *iiwff af®^ 5?i i 

ijvMvr ^i^’^rarwi, isg ^iTsfl 'oi<ii!)l CTiwl'gvs' i «ngra 

sm ^iiTt rsr'flfg^, a«R 

vsigii stiT'W ^ gr 

>■^^11^ t“'*f^^‘Ta ^?'ki?i>imcsi'g >^*g ^TOl i 

^ 5j; ra nkw'fs 5J5RIR am*sivwvjm fg®5r 
II grifisninireJiT iif^*if\*r i 


31*^5 G 'srei^ s 


Iff?’ 

it; “T^ ^ 

?T5V*4; 

STO^45RR5+\55H= 

sRigism^ 

515R1 R 

fg^ 

‘gpi’ 51^ 

^ 'J1I'1C^[+^^C^I= 

c^inta R ’f^nra, I 
iifW^ 

5rBfH,''0 ... 


irf? 

%‘f E^aRT? 

Slf^ 

SRgir SfWi? C^Rig 
5WR*lf? iTT^ 

fgf'r^ 


1^‘^G int 

f+»fif7n=ilfW«f?T 
Rra iTFR Pfcg >f:*ii ??i iJT 
tfWTRafTfR 


C'aRig a;'f 5lf?SIT W¥5 Ilf?, ^iTEra ^f*5^- 

^IRq ' T H RT? CWT CWCg ITU ?? ITT, WR; E'sRW 

siw??r 5RR*if3 in^ i 


(5IB) 







^ JTW^ 'SJjFfvsJWSf STW'S 

t;??r $*tin,s 5j*i:;c5’ sra^, ^»5r^Tl, $«iifir Jwir 
^ «rT«iiT?r f^??*f1w I siTgTwT fn^«r, si^ « 

H^'®cjar*l|*llff1 T‘'T^®IC^ 'ote^ 

TR^OPT «fl ^ I ^ 

“r«f ta‘i'4is(%, si^t »r^ «wf't( sj^t^ i 

^ip^pn spgr 

f’TSTlR; *«i;^ *pafi £<HJ-w->iailMU: 

wraro «nfw5 l^ainrw 

ara*w« R»sn r *fT^ i 




cff^ iR sRiiwif 

®!7Sf « jR*«R W^T ^5nT»R 
OTF« <3 f-fl^^lSJrniTjr •'T^'^I wf’^WlC'Jf, 

lilt ■^p<»[ra jtr i 

a?1<i'5n<i »f;;t^ ^tt »^®«n 

lii^s^ RR rr prrh i smR ^ Rf^isi- 

RW -upf^ a/lTs^y) fa^RR RTCR I RWRR 

HRl''®? RRT, fR^?Rlf*IR '®^r, -Q RWRCRR RR 
®RR, -Q RRITRiT-IR RfRiSTITOr Tr^TR ^ tR^RlCRsI 

Rl^ RITRlPtR ff»RR"!5®r, a^blfaR^S, RCT i 

RTP apiw Rfroi rrrir:^ 
rrir; rrk?® 5Itwir^x^ *ir?%w» \ 


R^fiRiR^t amK 
jrfR^ RVMlR.'Sr'S 

Rwq iiHU'^s 
'^rr’ RTg 7ffv6si;®fi^, mRT 
t*RRSRP^ 


r;;r‘rs^ Rilt^ SRTF^ 
rTr^i *hi<p<iTsT's 

a;R;>iJat'ffl 

*l'8?/Rl‘Rt?l 
’W^lfRo 5R 


:»i/8 



>8 i 


’T;jis5iJ'6r^ 5:?r, rni'^'^t-rnn ^sramsilc^f 
^ 'Si«f,''-i Wca ^ I 


la^n^ fms? iTW ®9( I «ir *wr 

i£i^^ I i<i 'ei?rra STV's 3 ri t,'SrjiT'««p5'l 

JTTCsf'Q I cira:;tf'«aTC^ 

'srcenc^mt^ ^^^^ stosu 'pp'n^ srrs ■^- 

I ^ »iwTfl‘i> \5^n wii,ifc«5if 

SfF« ’FFpT H^W«l '&!»'«'g's ^ 3^ 

^ «air t'?nfw The sickle, 

snc*^ VsMIlJlil |'#5F ?n5f Lconis Zosraa i 

?i'SR ®^33ipr«s 

<P')JI'S1 iW ►tJ'lJcvs 

f*«inf*f, 5f|iRif»R C'5j sr»m^ ic^riw 

’SRSi;’^ SITC^ I ^5 i*\ 5 qrp ^ srr>f -^SR^ 

fliHlRlW ^5C?R, >3 ^s^TT- 

?nf»R SRH^, ?*=^aT- 

JTOT « ^ I >13^, R^fsRl, « 5^ (£|^ RW' 

ra^ RRf*<ir^ c^ti^ ■^‘fsn 5 ^ 1 r~<f5 !r sn;w ^ 

R>w< sriPR ttr I 

Ii;s Sr«R SJTC5R =TR 

fraiRWi;^ ^ ^ STTCJR JTW fes I S’T ^ 

«l»i'\s^sn, lICWlw*^, ’R5, R^tfvRT 5I*f=T I ^ 
*5 r I ^5[f!if'^ ^sr^a idsRR^ <3 fsrs^ 


SfsR sr*^, eW^ '<tr^ t 

^rf“5W « ^«n “PWR: *f;?IT fiPB 
«rc»^ 5*®c*prt^i 


^1/4 





'Q ! 


t<^+«irT=^?!y7 

»T^WRS 


lil^ »lfw^ 

3 91*1^ H 
*(7^ 

M1 a« ?W5T 


5i^5c?n3+»fc<=^®5c?n»n;»i 
4L»'«i:?n3 ... 57^*^ 

wc^r ... 5^ 


«R^ s 

IJT’ fB^ 'Q -PIT^ Wa^ '^t ^'5t "ife 

a<ii»tiiM\sra tj^s ^1 

^t<I Sff« ^ \st(.<i> ^ WT" 

5?[, ®^l*f»rT^ *I|TiiC\sN ^ JTISRS ^nftraj^ ^ 

«?[ jjTsr^ *(iTfr^)<Si11 'T1 s[ i 

sth:;^ cir ^ tf;s^ TiT^ff ?t >f7^5f 

JTicsr “m f^r^'T I 

^fTT^, Sf<!W Sl-^, 5^*I*1 '^, ■»f'l95I ^IRT • 

'S^H'Sl’It r$ ?WSf;’R’T^ S^KSn 

si;i(^? ?rn( ^rracw i 


=ai»TO'a 

^ ... 

55311 ... 5:3^ 
C5 ... ■at® 



<3 J igst 


^ ... 

5?7? ... C^IPR 

... '01C.-l<5 

^ ... rawra 

^5R7fT .,. 

... 5i;*(1’‘’sn5fl?r 
^inr ... <^*5*1^ 
'iir<i'» ... ptTc^^*f 


'4i|H,«l|i* ! 

r: c^ivra csipr sn;if7- 

scfH^ 5TTC^ ^«f I 

sn’ ^’(S 5TIC51 ^ (.«riit\s“'P-^,'Sir xi-il'^ivs 

5TR Hl^lTil<M, STR nebula, galaxi, 

twftf I K,4ww srmi ^ 

*i;a c^iT^ '^‘T vm i "r?f»nw'^ 

•ri^n's^'s ^Tl?Tf<r^ f^m- 

sfWoT aT'o'siT’i's I ac^ ^msra 

-Q h'M'wr I »5(r^ Rl^rf^m 

a;aR5 JTRc*i?r, ^ a;;^%Fr?(;5Tl5=m2ra 

^ SIR ®si*lM ^ I ^ ^ Rai^ 

^«iT, 51;^? w Riasfra awic^ 

c^aic^ iR I 3^*0 '5n^-T<^ 

s(3f^ ■q'l'l'g's c^cafc^ c*f mtIg's asjg ^ «'=H'»t‘(.a?i T<i?,'ra i 

a:‘B3T sr*^, la^s^fp*! ^tsi^ ^ s 


arfw SI 'I^SPIT sirei '^rl'f’lJ'eili.'H''*!^ ^ 117 (FJ 
^ a^aPHlOTi: I 


\>\f’=i 







... 

^5pif CBFnf'o^, 

sn^ „. (.eriiT'o'^p ^^csRi sn^ 

*vifiiT’iy«5)^4<i'^»i'^ ... sngjTups Js«i»il 

... 

... §>=iVt^ 

^®fH:+5(^+fe«i'w=?i:«iRT^<raT 

9f^en^+^ ... 

... 

a^+^+^iiOT:= 

sf^sRTOH ... sr^t^ ^5rra7r^“T 


«R^: 

CBf#5^ sn^ 511 ®ngif 91^ 

55jf«=Ftfs[ ^i;f^ c^, <n 3i;5>PiPf7f^ 

'Sira^'fl^CT?! S-K^'nl i 

«9RH ^ w t « ’f,^3<iT!i ^ ^rra;, 

*iRi,< ^ '0 «^pnf^ i wif^ « c't'1*ih1?i ^ « 

iTif«>R; <3 I i 

^=<*(1 {?PR 5591^ pssifR 

■'5|ICa?l 5»?[ ^ ^^■tW^PF I 


^sifavwf^ ‘fQS ^snoRr m, k»5?i ^ <3 ^ « 

I ^011 ^ifssnc®! '“t'TilVO Ii|^< •|^JP*TC9f (il^ ^Sfl *K^ 

51^ T®f«ics 5cs?i ^«?*ra;n, vasri si;?55' 

^rail'll 5i?a5 2P5®tT f»r«(lW»t f*K^ CTlSi^sif 







at.'aw f'sfstra ^ 

^swiwr •iRTKC^ ^BpiRn ^ ^51^ ®WT iTPRP ^ 
nc,ni*l^ I C^ToRs^TT t>(.'!i5i at« ■aiTil'oCerJK’^n ^■^srf^T® 

C^TSRH^ C’nfa^ I C?fT #R I ^MlWsT3 

STO C'tTRVW 1 i:?r »Rt >I,®iIIv c^*^. 

Eni&is*!, C'TRpT, C^iiwi^, •j^^i^Tei'O n,iT'o»i^=i'91 

51,Viil‘TR'i fejf 6Cr5 C^TeRssn 6C^ 

^^<i^i(.®ii^ atvavTin'o, 6*5 
1 CT5^s5^«(-c»nf®^ ^ 

5E*5'9 ^ifffWlTbftr l 5*5 Wlim^ iRPMlH- 

T'<3rra^ i ^nT“ra ?751 ^ I *t5?iw 

&C*SiI ifl^RTO IITJR', 'SW^—I a jvi'^'lii'6 i£l'^*(in SfUR^ I 

ic^iTii'®i a~Twi*i'it9 '5RI 3^ c*T^rc^ 
"Tw 'Jn5f^ Df'^iTC^ I Ni^'^'i a^sR^ 'Q sifr 
5C*5? ilT^fT « Tifo1C^*R<I?;a Tswr- 

i=?^-5i1<#ra wTOw T‘fl'<iJ'fl> I ^"bras rwIb^ 

^5K;^a C5M, ^iPT. H w*j ifl I, 

6**R’snffT, ^«llW *?rRT 6*5^ CT wSRW;^ MW iTsfl 

SR^ 5fW^5:?ri 

Mi|iW^5C5I?J 'RF*FW!r. «KC’'^C5<t '&l*l'')«l ^TlftfcJ I 

T>p*nc*^s?r i 5'S^ lgr ^ ^T ,J|" l, ^??n1w ^ Denebola I ci®'i>lts)“l 
'y I wi<><w' cc^ 'iiv"wi«i5ii a;^!RlP5 "i;;® ^snc^n tsm 
fjR^Rrf^ 5n«1,^>i'il|lt*'SH S^aWlsT’ITi^ I 

C5!#5R!i 'Siwit*w g;PE5F irs»s ^ 

T'iHt^tnjifi »<C'oiii''®c®ra i'lbTH'P ^“r 6fir5 ^ 

^ ’t;?!; ^ 4^c*iRid ’5r*»r '5n^K“ra ’R*® 'srai 
«Rl5IT ?l^(»flt<>blW^ '5|KSVs I swaf-fsIClRT ifl^- 

6'5<TW f^-5'5«i^»r PRiratf^nr =sfRE^i^ i 





sf«fsr sr'vEST, 5f?i^ ’j;;®, 5^^ s 

{H*r|9(*«l ^iT^ni fsKST '*I*I''R| sr 
2rafti*<frs 

ffl '«f*i ei^iTvs WT 

sra^ ( 



Ctf^PP^T ... 
^^*fT .. 

f^I ... 

I f\\ ... 

2fSsr+^tic«=asT»i*<i;:^ ... 

OT ... 
... 

®r?r1% wi *R‘ ... 

... 

Wl*fSR5^S ... 


TilCa^l 

CvsCTCT^T 

TO 


s 

^spfwr ^^“RI fsioi^ ftT<jaf,eiirT‘^^! c?J C«Tm- 

in=T c^rt W t?r‘^c¥ sra ^ ^ jiK'S i 

^rstsT^ '«if’ *rr5 'spfw •T'F i c^F sr«^, 

■j I TI I 'aCiyf PIC^S ■'TO? OT 'MU'jsn l *^, ^ 'S ^*1- 

•srf'S, *f1^®r 'Q ^ ’PFK 

5|TC^ fff«Wt( ^Ri^RT?i sri^sii;;!'^ I f?r swranr 

jnsf ^Rilsn, f’pffF'ocsriiT'sisj 'oR ^tr 5'3fRpi«i^^v*^'^ ’ 

«l<}C'S*l SIC^ •TR'Q <P I'n,’l^»l1 

^^T?I«I, CT ®^J?lWC7|3l'5RT I ^5[W'Q C*! C3TFP ’SPfRl 

Jfv^^1I-i>l]«lWJ<l "SRn W*NP1 ^ I <9^ ^nsi 








?n5n?i*r «<>iTi-wl9ijTf fiR? sKc-f^cifg 
^ <jicii^ ^is^1T<p 'Q ^>&"'q’fi?r*r ^TPT ?ifF® t 
sjc^ -oiii'wi ^ 'otsr'^w^i sr1k« 

^srpn? % <'l'5ffl<FIC5T ^1? 

K<I1W ’T^SJC^ C5^ EfSlW! t?P<rF5C?l*fSn?ft 

'^fi^r;^ ^ 'S ^t[ a5r<i 

»<rfi ^ ^5t#;7T ?TT^?;;c^ ^wnw I 

iS)c^ '3iei\»i c'r'»[M^, b^ ^ ^■^•rir 'qic<ni<p * 11 ^ 1 

5 ^ c*r ’¥;a ^flc^ ^irra 'i>i<i3iv^4 ®n^rCT ^itc® 
cw, csi^ 5PP5T wiwi ^’fT^rnl^ f^’»fT=T®ra ^ >i4L'jp);;*frfw 
cw.®t laiiwBT^ffiHM I 'sit^sT^-is ii^<i(.'«'a ^frn* 

3t"N^ cti^ voraim^ ^srsr^ 

''JUoCSF C?«J?:5R I C^TTf^55?FC^ t<“Wl51 

n^«ra% ^WRI 

s^girVRCT sn^ ■»i;*i'5fR ^■' 

!3^*I ^IC^f^sT '*ier/W<J ®f?ra9(7ittRf <i^-^i(.'\o SPms 

yj^rf '3|'\oio(.in ^srSPra PfC^ ^ '©('Bf/'lt'P <l®i(.oTi, 5^- 

iWT <j>^i(.^'H, ia*i:*f^ 1®HT ^?T 'gfsi 'sras’C® 

5n?iU3 ‘"rraiTT ^n i 'snfsT ’Ff*iPF5r ®rt i 

5C5r C^lcs! SRRSriTS^ <3 ^I'fi “aiJiRffH I 

'!^«i<m»r ^*1 1' ^ ^ >i7f<‘f5iF fes 

t»fC¥ sn^M, '=T;twk 

"STT^ tiRTiifeti >3 ^n^i*r 5t?r 'S®«r,<?i 

^ra<T>i^«i1 c^’SfT f>TeT t >(;;^'wf^ ta c^ik^- 

sj^scpRT ^ 5T^ T«*tTsiNi 5 *t;»n c^m, 

siTf; ^Rsn meTII^T®«m | sspais- 

S«<(fttc<F 5ra CHIC'S sn'fjeT, ^- 
^ C^ltWTPF ^5R1^ ^ 

(!i4) 





’i/’T? 5iTf?f7f!s ^ c^fSTi ^ff:^ 
a^'f 5Uo snrr ^ir fiff-ia? i 

*i<5<Mt»r ®r®f;;;% sfwsrt 

^®I ^CpTH I CMlf^ ^?I5C«Rr 

si;"® w,<( siii?r *nf^ c5ft i 

■'i^isic*f ^snctT'a qra fsrc^n ^ ^?raisra 

st^jmstst w -s I75?iit'^$i £<‘jif4,<i> ^tpiiw cffic^ fqc?r fac^ 
uspEiccR I ^ sptm<^ 

‘'17!I?[ TtisJH,'® CtfCaf C*nw srT?n^ f^JCBr^ SP^-S »fis«}T 
<i5c^srac5Ri 

’i}'?:'^, ■»f‘0sr sf-^^ 6f^*)7r^s, r'esi^trsp; g 

snfl Sl^tr M®'H^»'iiS|’»lH*(iHlsi*ilt 
'WWaV-^'Tim si;«:'iir ^<i^MiH^*ni;: 

-a ITH' 


. .. ^ 

H,3+wiT i ^ ^n^s=5'^®'Tii;*®*spnt^sjrfPi;^s 

y 


«rp^;^s 

'i>it^iT<«;+^jsn= 

si;c’'»fT 

^WTi^*ra;5 


... 

... *Oi7 

... ^'qHC<p ^ 


^SR^^PT s 




PR ^ sr« ><'s»'lH^'ai|>ll 'sn^ '6Pi;^\s'»}RR I 





•tr i Jifwr *?i'f*i Rifrrc®j?t 

lilt's34 I RRR ‘^bij'l sjTrj 

c'^ntsT'M STR Ttf^^3i^ma<j ^ ?>«i- 

JWff I ^ Corvi I 

T'I)»4C,*1I'4|5 R\*r 'HC’4 )R'\jC«1<! '£I<1'C.*1N IiJ^ ^<I 

iflTOTif^s^n^ ^\*T «Tin 

^>\sM‘^“flT^ic^ ^oRn I 5p^ef= t<niR"\5f! ’^■*raTf»r:^ 

I c^ 'oTwifs^' ^a¥?nf*n:^ ^ 5Tf*tc^ 

c^ ^'^!ic?s ?nf*R £r*fK ^ i ^rf:^ 

RT 5*5iR^ RRTRrrf*R s*nR I spRn?rrf^ rr 

iel^lVt I C^RTR ^ rTr^ RI 

RR 'e>Pl “ll I ^1,0 »4'1 ^iT<i<pi iflRj R/'oC'SO 

T^'^‘ll¥,iT« 5rT^l«W»PC,0<l I eiipjl 

^ ')1tLlT<I?fT RT ‘SFK^JR^IR^ihlt'snaT l tst 
csfiif's^^n'B^ ^sfcsT ^n^sps, 1^1 ^ stwIr i^rrr i 


^KT-R^r, EraRR'55^, ■R‘irfQ*'PT^4, W % 

R1 fWR WRT RS'RTCRT STaf? E 

1^4*1 ItUR RfRST ?WRT PrlRT *nt« ^RRlfR I 

>6 : 


RT ^>C^R ... 

RW 'G '5R SaH, f^w G ^iRRT, 
iJ®Pn ... W'S'I 


R^VIIWI 

fRia»R[Si:+R+R;«^= 

tRtR*l«HR,'S\ 

SP^N 

5 

T^^*IIC?iR »tTs'OI RCSRT 

CtflRT 

^rriTr-wr; 


TE^R«RIR 

M.^|TwmT*P« RT 
Rt'o'a ^RI 
Rf-RE 

f5:?r'«Rr^ R«rpi^ 

RTR 

^RRW a|<Wr4.R ^ 







^r5?r s5sc<i !5i^‘»i5 si;^- 

T'JM'|“I'4> sTT ^ fEiW's'vn*!;, 55|!>)1 h| 

'6|<lCcli<t>ri ?Fc^t *rH t 

^ '^fFR ^*(%T £<]'»<( Tiol 

9iT<\5i I ®p?n >8 &>\mt‘TiT?JH‘1 ^ftVt ’if^’ST^TOr 'SC’nSt^w-a 
sMivi*] ka?: I si;vgj?wf;^T“i^ stt 5nr wlwrr'^ra^r 
sjc^sn^5^1? sfsnuf ?n57n 

^'•Pil'l I iTI aiiia'l^’tl ^tOI-aa •Tt.ll ST^T'Rn '9t'SH ’■lujf'- 

^ISr^C^Cfl® >1?<\5l>l.,tSil 6fl®( 5 

ig^s »^8 ^ 

’wprt irtsrf^ 

?«jnn WT i 

'fl»^ <6 s 

... vgC<?n4 
'o'? ... C^ 

■ni'i’gs ... -^iSNSiJifi 

era'll' ... 

'Si^r pf^ sr^Nfc ... 

T«K?n ... pn*} 

PIT ... T*J M 
^TS ... «llVl[.^ 

atSTTOT'? ... tsoHISRlT^Rl 


'gWI«I> 'g'TW'TF MW'''!'? Prt ^if^Tsm W?T 
'STRRTf^ PITtf teo^a?l1wt I 

&>^]'4;1h ■m?K5T?r c^«f i ^ ^ 

'spi^ C’PIPTT fe-'iTPr 'sicsTi^n^ 'TiTicsT^ nw ^it i 

?;f=?i ^ c^«r vi w,CT5i ca=^ I E3i*f 5iiiT ^’Q?iT5 ^ "^nasi 

t 


^^3 



'<3 S JiTs'ol 

^■<J?rT t 4’SR! C^.WIi'SfilT'oCT « B»S 

^ ^ jtt r nrster 5;'e?n 

^srai^ erl^'Vi^« 5:’0?rT, ^sRT »i^^)T'JwT"i« ^ prts arm i <n 
Msrj 'tiicij^j ^*1®^ q-jpjl 'snTwi >iT<J'5T 
tilvii^m I 

tF$ina*fTf?R^ >)?<«! *Q(^ (R *fRl I *1^, §1, 

®^T®an, *iTa *ncF 'S »i*r^^T'a<j wra 

sF^j ^nwr i 

tur^, sm sr*^, 5?«m;gt, sni^rm a;t^ s 

®Vr PtWT ^ 

fec'irt ^TBPIT ’ifJTOT apffat !g<K ? *^)T*<^<3l | an^ 

« W'; 


... 

... 

S'CW ... ^'Q 

... T'3‘*im 
!?rC^ ... fiRI 
^ ... in 
■►iT'i'si ... >iT<^( 

^*n ... fec<T®a[ 

... mmir 
5ifn^ ... 

=^3!T«*4''l'<l?"vsT*l<iL,3!| lilCi: s 
^ ... C*R 
’ <rP5 9tf«5[?RF, 

■oiTsife ... 

... ^INTa 

M»I®§ 5i;5^ 

... M»I®& 

^i?«,?iwc5 ... «nsrn?f? 







^ fw 5ff<Q5l M*l®& 'SII^^IW, 

C^R^TT T'a'ira I 

^ fec^TFF m®RWT I 

6f*ii^'^'8 ^ ??r I 

o-l'Sfij’i 'gC=TO '5[?|Fr ?15^ >8 St tfR ^51^ I C'f'fl'SICfj^’a 

St 1 

'srf® ^ PR »fT4'*«*i"iH' 5^Rrt*n5i; 

>i»ir«i«i, 1 

^fRir« ! 

... ^ vs 

'SI ... i\3ivi<1 fsRlj 
PR ... PR 

>fT-^s+^»fRs=>iT<|\551>fl^* 

... C?’ 

... ^»fTPR 
... 

5m+^5(^=5jtfr^ 

5i*n ... 5^%! 

... nFR 

'5i5ra;+^5iE?=«T^i7i1^ 

ctf^ ^«t1?rT T*i^5 

y{^ 'G ^ I 





'S 5^^; 


'SSI 

i!|tr’^(Tf^ mil<?> ^Snflf'aT^TOI I 
!^»fF$Ci5TTf^W5 ^ I l;<?rtw im Spica or alpha 

Virginis I ^5^ ^TT feM W5 

C^, *nf*?PF f^TM 1 ffllwH'C'l 

OT'Sn STT *r«lVh^*r?l ‘?lT<5<l'ffl'^ilH ^ ^ ^'f- 

^1f^. fei «it<)d'Vii4ici1 si;^’is'i«>i 

^ *n fen I ^ siH >f;;c?ra 

fen<i ?;ife c5T!:4i?T ^<1* i 

c^]i?n cw^rr *i;!fe >i:;cjr^ 'sic-wt 

■«5r?<^is tfT^«Tro®te ^ETKsTFH^ ®RT 

'iniwi^T'-i'W^J =iinr sira nc® i m wi 

3?w a«RT aT'o«i\s cn wr 57r« f:TO& i 

^5(mef wiTTs sRi% o ^<s. tG(nT\s'«f>‘!iJ»i<3 

^ a«nr a^ifefes i ^nsirf^ 

a5RiiT«n <n:5i 'snmpR^ wiif 

^us'Q wfe asR I 'stai^fe ^ rrfetIwT afei;« 

sBi'Si fsnr I 

saw 5f^, V51»rt Ti;®, W S 

f 

'ife *n^ fe?*(j?R 5i^a^Ki 

*ra ti*5i ^*nNf»i 

finr»nwt^*i^u 




■sfe ... 
... 

... 

T^^*iifl\ ... 
... 


fe|\5l5ll 

UK 

^fOi> 

fe^nn^Tsw 

sna’ol^J^I^aic'acet 


^:i>q 





'5i^^+^^=^5PRf?r^ *imT'«'''s 1*1^ 

tra ifR't 

jrf?r+'Er^i;f5i=siii'^?fTi ... t^ti 

Wm ... sjiTvs''® 

^51^ ... 


^ ... 

fsra+^nT?+'&=^+^*i^s;=f?ra’ncsiNf?<sr^ 


■few’ <n^ ^(ef' wiT'sert?', 


hHiWi 

CSrilT'a^SRl^ 


; 

PI <ia iT'^rit T?.')*iii'»(,'o«r *rra'i 
=r1?of^ ■aiKf'a"'® 5i5B«1^45r;;'«n:^5i;^ 

-^Tmi'^ ^(TIc^, i9^ ^ 'SRf*^ 

*i<£:^ Tqsi',w CBfirf^spn^ ^f;j^5 f^^'f 

sp^i 

^’RI, ^51*^, El^f^ ^srmPI^ •IWI»\!>5l I ^nWBT 5RSeT 
■^ii'-« \sifiifi t'SfjiT'ixpT^f^ o 3T^sf^n<i ^rwraTw ^rc®^ 
iTl^liw f5^ PIPI? If^ 5W I «nwc*t^ 

^WC^Whl^^l ^ ^5IT#«% ^®R*Ns 

'srm*! spfvfiS 5pc^ ifi5n« 

<griT’^< "sirT?!^ %pic^ i cafiiT\sM»i;^ 
^^?rrf3F ^rm Globular Clusters I i£i?r f^P^STC^ 
^I‘'i;pr«T «T^ Plt<l?<P« 515 fW I ^tSIT ^ <T ^SfT^r^ 
fwi?! I TbflloMm 'Sl'^t^lWil ^ 

liisif^i ^ Th*!.;''® C'9r(iT«®<ta<T?:^fi ^•5^i?ri ^*i 





'Q s 


1 ^)i<F'5TT5n5 vat; w 

3 ))»J^<l 1 «M*l'' I ^®t, ^ 5 K;^TW «KJ:<sg wpif^t;^ 

»n:^'G ?fB'i7[ 5;7r I ^f^icgi i c<‘ <T 

r.'SriiT\B'<i>iM ^ sK?gi:M 

»I"h1<ii "ani ?Rfl?[ wiam ? 

5l^(.*i ■a (.‘T'b^i’srraff^®! *i11'''o*i>aa ^ Tbaissiaia 

>^»c;^ I 'p^ '&iT?n ^«i;j 'nfe''8 

■i^iW-t'iwa cw 5R1 car?i arri^a?®F^W® 

^j\S'<'R«?i area atfpTTR t^o ^arrn ^<r i carter 

37^ #g “^*t;; 5 ^nW^ia T^iJra ^pic^ ^tr i T^tcw? 
c®3? Nii^n ^Gic^w “n?^ 3i.,ii^c4> 

*^*1^ ’5®k fToBj SP'iiiwa ®RT sisRC^ E?®C?J 

tiRi ^6r«;a^ la^ vflfR kRWT ®k E'rmiw sfrai- 

TsH 3rr®>oi?f c'ssf ?:b’C5 i ^st’s^vsi^f ®i^?i 

?w ??:?i I ’S'k v^kw kwwi 3};^7ik kaarrr- 

c^ >ra®ig?r ^etrc^ c^ic^ er^iT^'^rt^- 

a-t-Ksia Tidal T li c o r y-g S > 1 ^ ’^^“ 

csfnf^tc®^ ^5n^^®f >i^ii''Ta(?-a car *,5T‘T^ic''’ra otrtt 

^I^C'-s ai^'tRR 35Wa 1 


^kEl ?iar ^ HWfE 

ir^SrlWT ^cai ^ .. ^gkUSWC^TI^^T 

^^‘f?ica[ 

(=t4i) ^SsSi 





'yi&l+^=^5i;sg5 

^ll'a?!’® ... '5®^ i£l% ■<JlTsf« 
T<»<l^l ■<W ... 

ssfppa ^+*1 |>i1w*l,=^'3 l»ilWq, 
Sv&l*|1w*J, ... ®fPTC« mC^ 

... 3J^C7ltW5^ 


'gT<?c'S'3f(.<i ?iit'3r's 

■*)i>ira ^rra ’rtn 51^- 

«--»fis!c^ n'i3'f»r 

^ira i ^n'ei^f sra;^n't 'fiw, 

&f5i I 2n®wi^J,4 5TR 5ni;:^pr, 2f*fw i 

'ws’ tTF? 5|T’«vi^<n<ii, ^srafr^ ^rf^C'T 

2fW^ I ^“^nfiSf STTSI Arcturus or alpha Bootis i 

’^'5 ^ SRTT^nFTRT ^*t 
-i--M<rii'» I 2fi?f 5lm *f;^ ^ ''nf®' 

'sRrra ^ 1 s.c'O'S c^r wrar 

sm SToTTI arcrai^. FTl’ ’55T<ir?f * gw^'?l 

^sn?:^ ®n7w t'Sr)iT'otM><5 ^5ic=ns 

i JFc«T?r'wra wieiKif 

Ti1^^5srs?i sm aw c^wp ^snsfi, Tsm, wit^^i, 


l^og 



’0 s 


sTO, 5i^*rr «iiii<i^‘pp, 
5siiT's\si<5i I sr?r,'4iH ^ M*i^ 'brtri 'spo? 

^5®hi?i ^ ^T'®c<c^ i*i(.‘‘iT»i4'ii 

sSqa'BFT ^iRposr ai'i^ra;^ sra^^rpr *r ^ncspr 

^«^ I asR a^ 55n?pn 'sfpa'fV^ 

■'si^ 5ra;«5f'f FiCT spinr® i 

«Ki7W, acR si-^, aaR<K^ s 

'®%ii c^wm RTa^iPiW^ si^ ^ 

^icsi af*xi'ei*i~ fa^ I 


^: 


R1C5 s 'RT*l1wt|[ll>'«l«!l«lW*^’— 
fsifsfw >i,\sCTi>i « «(f^ sicaf ^ ®n?TT*nr2p 

^5n*iW=^^i ^a'Bia a^ ^ tii^SIrs 

5 WR ^,^c>iiw ^ 5 ip*fW^ I 


CRRia 

®n+?tf5:+RT*(W®®= 

55R 

af«in»K ta^ 


^tdwca CJi :vmi!i 
5C?t 

r;;^ i£i^ »r^T\D 
^a«( RTa57T?n 
atsei^ ^ aR 5K?i 


RST^ ! 


f 'B(i*i']‘N^''5 RiaMifii ■oii'i'a 5C?r 

5ikt« c>iiv>Rs apT ^ af«!pa i 

^ra;a*f r?i, RiaX^'f Rias, 

*Tra;, WW, >6 C?IR <st a‘B'0'iITC*l,S WPTI jPiraT C^* 

I fea*0T»r sRn?r ar®!- 

=n?n; i ami?i; ^ 'Mw,>i^i\B sjsf aifara 





?fT*Rra::;sr ^ 5?ikfl11 zn^Rra;^ ^- 

£w.*( I 5nf^ ^ >^iT\o^mi i 

-Pf^IRTn, c^'3 «RT?I ^ ia^sc>HT 

■vsrflwf ’ic^st i ^ wrT^ial'S ^ 

■'5nf»r ^^*1 «M ^'f’t ^ 3 ic5[?i i 

k 

Trff^ ^'smr:*? iic^^RiH ^ ^ -<5 ^ra 

^i;;^ WNWC’f siwiw^ i ;Tra»t mm^, ‘>i'si'iiwa ^ ^ >af- 
^??n; =5117:^ i' 5nlR!j1?r ?irt <<r(ww, 


‘TfVra^gsRF’fra; 5r^*n ^ 

»it^*^«c«i *Rn ^ in Hit, r 


s 

'»fWT?i; ^«RT =5T?nra; 5i’f;*r ^ f^^'i, ^snirR 
^snfsr ^a^Hrat ^*t ^nr«i ^n i’ 

^Riw <)cicsi-H, ‘c^RR ^ 

'5TC^ 5n^*f ^T tlli'l.ll l’ >Ins 1<IW7R: f?RH; ^7R 
sfiraat ^ 5 jc« 9( <iH<iiT>i'i15WJTI ia?R[?5R 
^ ttshiot ^sih; c*r c^fi, Jicsrir 
cw c^n^r I >iiT<ia1 n'sMicn< 5R*t'y,is.^i'o' c^^it:^, 

FiRxn^ ^s^innii, 

^‘»|^*i|Hii|lTt'*lHi|W®r51i|, 

■npiHifi^? 951^? '9)ii<Hn i 

(iHteK'o) 


p'simsi': 

?raRR»n<!l b^\^N'9ii<i“r 
■i)iii<i>iT'« 9^*iV¥; '5nf«roPRCWR®f 
®y:<i5. ‘'T^^r^^i 





Thwh, Enq^t^fi T^(.“b'-iS ^ 

I IPT Trf^erflfC^ birtWM, Tril‘ial'9 *R?I<I ''5 I ^, ^°l 

^5^S|Jf I SJ^f <eni?t'l, “'JH I»I<1~’Q ?^'!3’ I -^INo'l ‘^Tl^f^J^ 

spnw ’rf'^sc^ 

■Sffo ai T»ia'^i W'1?rra 

6!3f5 1’ 

^nf^a% ^9fra[ «i7ft ^ ^ ^ fe® 5nf^ 

'G ncsFRi ■vfznf’’^ ^ wra 

I *R ‘?'=1C®1‘H, ‘"gf®! <l5:.^\f.fl ii]!7t5. ^>3 l’ 5f|[<iQ‘] 

<:sHeiH, f«’'<iw<i "^a *m*r7n!3 >i«T"=iw 

*rppT ^ ^ 'sn'^ 

jptr ^PI ^5T^6T^/^C^ ^?sr CJl^R ^aSR Sfc:^ iIRSI ^S( 

c^sn-e sTT,-*iib'piJi sr ^h-q' i ^tiT^I ^ 'sra^' 

f'^TaWr®]^ ^ ‘RiHeTH, G 

^ I 5=5f55-f^5T 5R 'ISICorl.V, ‘^SfOI 

^ 57T'3 1’ >nT<a‘1 ‘^snfsr c^r *^5^7?:^ 

5^, STHW ! ^l>ll(,<p '3^ ^ TI'H I ’ 

’^a^rP'J, ! ^fsr £^^®fF "^PT^ i3C515, <3^ I^FC^ ^'3, 

ei1T<\D -^ni? "51^ r >iiT<a1 <i<fii5i-i, ‘^snr^i 

L<i'03‘-ri ■'TT^ ^30*1 it<T> c*n?® FT^ 'IT, ^r'^rt^T *raa,ta3 ^ 

ItfraC^H, ^«:(F ^«HIM<1 Sfl®! *ncf^, ^ 

<141 3T®I 5C< ? '^! •pf<M 'Ticsr^ SR^^n 

WR W ^RR ^1 WR ^ fiT»F?lt 'SRV®’^ 5^ 
=Tlt, ^ ^SR:'3 <15f ^ riT I’ 

>i^i<iiw< 3i;7¥j afT®Rra; ^ ^ ‘Rf<- 

FfffP5^< >llT<Ifi1! C'ORR G srCHTCTFErHl ^3^ =77lf*I!:^ 
*14 <Tf*r5 ^''SiilH <RsT ^TT, >3^: C'R;5:t ^ a,H^Tkvs 5PR I 

at'Oi'^iul JWaOT^^ara 51^ *t^TCoTIC^ 'srIRI f?<7' 
^WCSra ’VC^^ aTb'a I i3<f4 CTHR'S CT^^oR C^R 



'3 5m s 


5Ti^i 5i:?:f? T*iMHwm wnqi^ 
arRsCffT'Q ^ir^TJWI CIt<'®N ^TTCB f^(C<T*t« 1 ^ 

C‘T<I'OiU «!' *(f®<l t^feST -0 5TTESJ “'iWf® I WIC'Il 

’'Hc^ *i;*n; ^*“i ^nr 5i?r. otft^ stV" 

C«mT « ^ '®«n ^11^ 511 

ira^'4fl< IT 2fI®f<lJj;?I IT^ 'SI'T^y=TtlTo S 

’suri?, 5t*R I'iESf, >i]'w^^‘Tb*i>i^, =5njSTtK^: 

“•(tn fwit n is^n ^siJ'<ii'*M\s’t srii^n i 

^PH'S 

‘smra 

1T«TI?T1 5Tra 


aiT5'sripraiT't 

nrf!5nPf1i 

-sn 

... 

'fflw'ol ... ^ni«nw?f 

... 

... ■T^'O <<(.?((.'? 


;5R;5i;+(ill^i|iiiiJ<1 ... 

?rr3+^=^?rr^ ... 


... 

... 

^ ... 
... 


^RTTHf 


4i[viM ir«icii 5TM 3115 ^ramri l*i(.*ii 

^ici, *fTi 5!:i ^sn^si^CTi imli- 

wTl ^ 5?*^ 5C1CS I 


508 



-a 


OTPrsT'^CSl^T W1^5*PTOM ttrC'^krl?! JTW I 1^*11*^- 

^iiTvswis sm i i^^- 

^8(c?ra ?;tc»fT ’si”»r wus 7\^ 5ni 
®kT< f^'*fR5raf^^ I 3 t^ f?r»n**n- 

JWrair 'oi'vo'j'g I f^^r^THT •?!*! Corona Borealis and 

Serpens i 

Corona Borealis-igg 3n\s&^ sjTf^sf^ v^rar^ 
ir<fwf*t Alphecca \oMll»l “t;«(; STsra, 

^ 1 sn;^' 

vtJ'iSt® 5p^ef ^\5-14>Tft 5ol5T ^TRT FT I 5*1)I4[C*1< 4 lT^I? - 

*•^4? 5r-1i<lTi,\ii ^ 5TI41»r -t-lT^VI,-!!^ 'oM'Mat^iT 

5?4Tf®T FTF Serpens i 4’i'l4ij''VS'IC‘I>i1 4C5 

*f;;t: ^«ni:?T ^f;;^ ^ vsrar ^sn!:^. 4,?vc45 fftf- 

VSM?I 5R^ I 5R fuffficij PR ERlf^® 4lf#- 

ifMaraviR I ;sT^ 'tiii4i£“f^ cftf?*!- 

F^ 4T f^*rr*fT I M<5H£F 6F?4nr 

Fli.lT^4llS1sl FT^ PIP11 

ssjcsfipp^r i£i^ lasRTzr f^ f^trt "fi?*! 
iiiW(»iii,cai<i ^?''F-^iil’ srs^-n “n'vr? fftcw i ^ 

t4TCFT F^Cfl ‘a,a'®l?ll -Q 'OIiT't'SI'SI' ll 'il<T‘fl'i'g'o FTI1 

«T41ttf<T W*I^ >|T»-Vj<fi£F-sJ WFT <S^ 
FR T<l*ir<t I *Ft5fTPRr FiN’Ti'P '®C®rT a ^la's'l?! 

'Q C^lT^W fF^W I FT f^TTFl- 

F^ F:;a « ^Tf'si *n«rTF is^Iwff 

fT'-fTwIvs “ff^ ^‘^IFFF^ FTIST*?^ ®FT SfVF^ %*SrFl^ «?fF«®r 

'V’fll 

WC’FF, “FISF F-^BFT, F<4; S 

IW^F*t fFifTFF^niWs? *F! "F^f^F^ FFiFf: *f*F^ FT-F: 

fFF"^ ■f;f'R aw*i«rf^£ iff? f^ “rf; i 






fsTj. ^«r. ^f?T^ 3^< 

al?l,^, c^iWHsi. ■’l^'T, ^'P»r^5 

«^, ^T<|'3i ^ffV “rfffT / 

®niTpo7 (3^ cw'^cw h^Kiro ^i[<e^i<( — 

^rgST^ ^ ^573^ ^•l‘t>f<“Iifr<®FSi; 

mI ^•'stifi 14*3»>*; iW I 

(STT^-^ 

*f*r5t Sl*<iEcl, i3<PC»|T>11^*t '^ 17 ^, S 

-s^sn Wi'TI fiRTST Pf^T^S 
c^T^ ^*(c® I 

^5(»^ ^s ; 


vQ ■ |-?[^ f <3 I 


<3 


?R 

M^qvs ^ ^-Tri'qc^si 

?tr1^ 

rSFTTf^^ 

^S 


<3'®?FT?T 

'G 

CWlrfT'^^IW 


^•(4^i*r 

^ wn 

^0^ 



'3 s 

??rp<RRRTT’^ tw *f;;<i sncsj c^f ^^on^r^ csnpr- 

^nkT^l I 

^ ^ 'Q 'SIiTvC^M 5fl*5ifof® nit^ tff^oSJT I 

?i^c!3<( ^’h'G Ia*i?i*Hi I CTi®»Ri^ CTTCsra ‘n‘B'r»iwr 

’i'0*f*r f^arc^ ^f?[« 5?r, ^ 'sw^'ai ^ 

cwc'sirf^ i:5ikf^>f?j?rrBf Hi'*f‘(i fTt??inT»t, 

?n®rc?»ifnf?i^ 'i;5f^g'Q ‘h(!;5i sn^s^t^ 

trrnTt BITO, 

Biai^? <if?fsro w- 

>wW I BTifif^r^ ipniw an*r^, w;'Tf%'s »r*Ri<i i lawFf' 
-s '■<]i‘T‘‘f BnfwroN a^<i*[, if^)<p(,«q in?*i 

I <1! I -f^tfMT 

%t<ri’a IC-T'S '0|1(,SI lil'IltllllJI '»(lT*r'OJ'SIHI-Sl TilTsi'fi 

r,\B(.'Bj<i •'TW 51;^ snspp BTri^f^sraRra as'is i 5*^ ^ 

'atm BriWalal«Tl<I CaBf^ JW. ^5im 4,tial4ra 
taW'G BfTC51 aaflT^ t^iaisiw •'laiiaT'a *I^*a >3 

Brmc»i ar^af <j>sJCteH ; 

^ &rST!Wl arean aiantans! 

5 sr’cw.iibew'ar^a n’wsnf'aras 
Wf-n *n fiT^*ni(T *r;ai;c»f ra^T sf-ssaiq 
fjR7*R taf ®*n JiTNj)“t»T*^ 5 ‘TiP’nisr^ i 

(sn^*^ s-^) 


OT &faI?rT®F >1^ ni^RnTt '®an ^ 
pTifaRsr (a^? ctfaricaf a^*r SkeiH, 

CT[anCT3 C5lt 6f^5^ aRT ’TC*?T 

4<5Co1H, a^R a||4li“t 3 Ef'Wl 'W’^ '^- 


iVi) 


%oq 


V'tf I 



<3 ; 5*13 


'T'B^r '«ICT ^’Sl*R*l?r kflSlf^ 
^ Oracle, PPR ^-fn pfwi?r?i ^rac5^ 
fRiw% ^5C? s 

Sin f^'ifsRi q;»f ^»sr^ w ot sr^^rs ih7»i 


^ spvfi^ ^fRiOT5 

<(i^®tl 'jfsf ®rii| IC^I'SI'G I 

I viTstM m,^i—st;^' 

5if^ '8 5j;*^©?r;;5 ^*T>1v9«w i asFT9', 

?n5;'C^'8 W«rWe5, 

<r^ La<p1w«R I c^ph ^ iTir^JC4 a^c*!? 

sTwtirf ?ric'«f. co^rf^ iT^«a iik^ii*i^<ie 'snfim- 
*it5 <iii^cer '*iT\»m'i<h, 'WNI'© sriW ?n:% ^<ifTJ 


SIWT pr1*i*iiTv6m»mh, 

(srw'r^ 

CF^^TC?*! 5r»};’iH ^*i jaf^sc^n’^r 

vs©f^ i 

<s\^ ^ si;? stk; sn^ 

snn ^ 5c^i?R afisSp^n*!; t*t^'®iJ i 

(5rT^*W B^S®^) 

?l«r% si;? ^F^*R*. ^IBf*^ <ii<!S 'onTn SfH^'^fR ^Ts, 
^rfsi cvsisnc^ <awi WT iTit ’!m7?c®r 

(.'T^vomi ^1^*1 <PflC.<l'1 I 

?;’fTCT' C*ISR CFTSM V^fC^ *>’'*; ^sC1K5^, 

^*£ir:i1l?F'9 C^ssifsi '•Kf^ 1£i;f^ T’^EIOT ^tfW»»f^ *1SC?I ^KJI^ 

Msre I I 


%0V 



'Q snRT s 


iqrtT?!?, ^ srs55T, , ip^ s)!^ s 

«SRI fTPro-'iWl I 

>0 «T«(': 

... 

cvsictT«!+?:?h+5j;;^=c**^ nvT«^'<iHa,'iii 
c'^icviT'os ... t'^na<i 
^ ... 
b;^ ... 

^P‘5ITf^S+?I^+f«S^+^5n'!l^+^=T5I*^ff^^T^ gi9i«ipii 

... 

... *!]i^i'iniltvD 
'atPivoai^ ... 

^ ... *a*«ra7T 
CT|1|>(1 ... 5lvaC5nST 

|»5T'^ a,T^ c'^oira^ CCR « 

la^sncH «n^'i ^roBWW nw ^kih i 

3^*^ i:0illTM)‘4it‘r<'olHf<l ar1<>l-9l3 ^ f?3I- 

w i(,<ffi ^ra;«ti, tgf«, TR^gRTTsi M»f 'a T3»3ra^ ram"!?! 
i5ia;p « Wes ^3C«h st'sri i "swa ^>nWsi- 

iT^ « iii^iifa ^-aiwi ^ii3S5na <sik 

^ssrWt^ms 'snfwi« ^ vstuis ®icaTWoT aWis 

^CS aWlf^To I Tin, '6 niG'<l i3<P'<ii(.i? ®reiaF( <pnT3 sf® W;®T- 

Wa 3;5 >3 ^nWsi afi <pcnc%'<, isbri 

W'sra; 'srcaiWs ^ i -^I'Mictt'it^ 3:;s <3 ®nW5i t*STRl- 

JO 3^ 33^ WT S^IIC^ ( 

3*^-^, £h»JI 1>^>I,4, <|I^ s 

3a; f33irfa atfaW 

3(1 a t? a 3w« aW Wara^^cnnaa: I 


%o:a 





i<5H ^ 

2f WSv 

K*l!C«IlC'f’^l o ^sT^ 
H’flW 


... 'SHI^®!! ?^rf« 

... TWcTTCT^, 

... 

... ^n 
... 

... awoi 
... 

... ^oi^*n *t.,iT« 


'si<i,‘n iii^\ 4 ,)Tv», »(»i»'« 
'5R:-^*r in i 


Corona Borealis hi^<I> «1 <<M»^<<1> ^*g I 

^r^SPU^T's 

Rim Aiphccca 'smn^ »i;*i; awi?r . 

^snc^TBR^ ^sicR^ \omi? iflf 1 *5^ 

^ a'sK,® 'omi snfoiw ilM pf^RTR,— 

Serpens [ ^a^ =5I?*R I lilt fR*n^»niWti, 

si^Cf^Cifn t=STt^R I 

^mra c^J^n/icar" ac^ r^ 5 ^^ irs® 1 h'*(>co^ 

roiT«m ^sii<nf»ic^ <iJ*b<>5iiT“R;® «Frf*9r« 1 

f^??n *n-«rm;^i la^sns 

3)^. ^*5 'Q I ^*5 "^nf^TSl—*^l*f*f '»iir*rt«]n 

^'‘R g:;s—^<>i‘t*t?i,cij< 

3r§T I 'S tRif-=5R7iTn^ sn^ T^^rFTO3ra 

Hrerp^ ‘t^«rTC'4r’ 1 

<ii«i^T<' iimrac't 5R >0 6i^«CT Tq»nc^ 

^ 5^?ici51 “impji «miR Trct f^npir- 

R^ I R,'5‘<K, fjp^ric^ fw«flRW >q^ 'oM<>l^1,bte ’f*!! I 






'9 Jws: fsi^i 


^ "Sits I ^il5^FW3iT 

fT«4'i nrfsra, ^i£i^ <Fri^s^ ^ ?i;g- 

I <mT’S''c<^ii "srnf^c^Ri c^ OT:«f '^pf'rsntifusR ^fg gm 
'!>iiT‘t«i, ?n[5‘^i^ ■^iT'Q”^-<T“t'f "laa^.i'i <F<ic5R i l^r*R 

^sf<!i^ FIJI'S srtTsis T^if;iVt’^ fsw 5:?i i 

f^*R c?:^ WM ^cpf ^Tf^^w<i sfTsr ?^»rr*fT i ^ 

ticaS'Si JTPTO ^^T5r ( <i'Ea<i^a' (.<l»l«H f®^ifl, ^^“fl'^IH’^'S 


3^*^ rl^Dbid‘<i 

fsig I 'SilWc'cM ^snfwF^ tsro i 

anr a«'fflT*i>iM<i f>i«^T'\oc*i(iT'acg fsras? 

^rm I lilt smira l‘^Tf3r Scorpionis i 

SfN, ^ <3 »R^4IW<^ fs^TO <J»b<P '5 ||^T'o<? !R T^M 
'ai^'q»l»^<l<p R'RTP*! K5T, *TWf?r^ 

»fW^ ’SHR 5TR ^5|o ^ 

?rT*fH^fi I 5r*(RT'iaora giR ^ic®i« TnshiJI 

"w^ R?:a^T^ c^hj ^ 5Rifl ^ ^r;^- 

ci^ira^ c'f’^ TO I \<'iHc®f sfki1w-^w Ng ^ Rgv^r*fT- 

!wa *aRn aT'3»i\o ^ t 

’T'STOT^ ^iT T‘Pi,‘i»a»iT 

gwp fsig ^ '1|H,5?1TO^ >a3T< ^ »fvof«^H‘JPfl I a^fuR't 

Rifg SR >i^(R^'si anf^ ^(7*!^ i 5^tfi, w, 

id's!, '^aa' « ^^foT I gRT ^TTCsiir to <j,t'ira 

a^a^ld W^),H'>F‘Cdii c!<i«8|m<p ^b(T REST'S ^(.ei eri'ii ^5, 
R^TF^TO ravST, "^a? ■Q asfST, <3^ gR TOIj^ Rsf CTOfR 
5p'«TTOT ^TT^ 1 af?®R®t 'Q a^c*i''^r Ta?i^alR ala- 

to'cto I ac®ia^ ^Matroa 5Twra toott 
a'Bm TO ir^sra ^af?sm “Tfsa ^ i 



«Q j fsjo 


57WT? 'SIHSC^IWIH 

3i;csi% 'fl’RRT -tifwin <£i<K si^rn?! 

^1 

^5Rif*f ^inc^rff 5TW I ^113^ ^nf<T «fr9 

5'9?rT TO 'ffli I <i*f6^ 

5iwni ^sn^cTO^ i ^M'e 

>0 g p; ;^ I m bi5ic*ii n'ei^ V> 

ii^xo'^M, a;f&, ^ ^^sirtV CTt^t*Eir 5WFi 

■^SlaRI oT^ 'ST^f C\51 )Th -SJii^3^4Pr I C^-O 'SW^'o'’<‘[»l-^'W^ 

a^<if?R7o >i^c»i'’< «i7»f 55 ^tt, ^ s'Pi^y 

iB?'-'=>i isT'e^'® 5C?r I 

■»(;faR% TOFI?^ WTOBf, •HC'OW'iBCTO 

‘^ ;^T ^ <p , ra\5iv,i^ ^nnf'^ <3 'SiT'oTw^ 4 ^* 1 ?^^, •rot^r- 
srcFoT •'fp's^lf^, ^ ‘ilt ^«1»I,iC^ "snra Tl"1,»jl?l 
5'S<lTtTC4 1 TO^, C'T^TOC^ *P^tTO ^t»r, 

^sn I t*(*t;TO ®[sr‘ H’TTTOswa^ 

* 1 ;?:^ TO * 1 ;;^ *i:;m-»[?(- 

iqv, *^+’i«r='‘^^ra^n;^ 1 ^icwR'vs^to ■'if*5sr- 

acEvsi-wa ’T^far^ csra^ros fssii 5?[5n^ wathi 
n'BP't^ *0 acB^iTOCfi? ^<T'ofti ^RTf csra^'STTO 

aarMf^iro iLt^iT g^ 1 ^ TO:;TOTTOra^ 

Hercules an fe^TOTFlTOff «ld-<naW5l aKC’'^^ TO 

atb^ I 'TOm;!:TO csra^ws skpstst fsm f-aiinT’ros canfro 
TO an;TO, ^\^tW to Draconis i <5^1*115.^511 t»(ii^<i+(,o^ 
Ti)^ 3 r:»t( ^s?t ^t«|lJ«i5CTO ■arfaCTOO 

^rf?prt^s^ 5c?r 5C5r i 

JT fflf g Tf'Bra^JTO ijfspo'CT^ 5rc«T at^T -njat^dil 

H^sf ■arfiRifvS^ 5016MI TOSOTIC^ »lrfTO a5*lTil^,« 

<i i ^Ta*i^ M*i®&i to:;^ to, ^rsij^OfWT, 

=5T»|? « I tflT**®*! asn^ lil^ t<f^s;EOT?r C*l-f*!W9 



'3 i fsRT 


Ts ’5r*c*r To'iTH 71^ gnl*^, 

<'«!i''»i w csrai^^mra pr-fe^ i 

'iW*T>l-'aiwtT^.HlvT^'0 *fT’ H*n T<^$ 5FPIC5 ®ra 

;iw f5iw?n 5rai*Rw^ 

'5RR'T*(;c«i vR^c. nf»55iT=^^,< T»iaH^w<] t> i %OT i 

W«iw-3 '5«^i’^(rFfl?t Wr*! 

^ fsiB ^ I 


sfttpi sj*^, ia^5c»rT -ph?? 2f«R w s 


'0 w«f*: 

t5a^ ... ‘rorff'^i^ 

W< W PJ. +S’*^+'i>I M 

C‘f<I\SI(?»<I 
^TpSPRT 

'in^)T5H‘^*j:;ii:5: 
fsTCira ^IWT^'era 

nfs^sn?’ 

Bf^fos +5= 

W^TaS ... t'SrSlT'C'^ ^fIU®?T 

... ?«ira 

5 ... ^ 


W<IHI») 

X 

®®5fM 

'SIHI'JI 

5^+T^a7i)=b^^T'sffl^f 

^+^£rT=^'£n 

*fIRT 

'«(l'lll 





fsis 


WNi5TT?r‘ft >0 ^<irr sis-ips Ws 

cwTif^'^sar^T?:^ ’*i'\sfl1(7ii> ^jrsrr, 

fsira^ ’^TWRlfej? 5 T ^ ~?T ^ 'i»)f‘R^'i;“r 

'vsKTI'^S? WWTWW ^q\iiP1'(l-'*JC‘*f‘^k*l1- 

w 

ST^fe (.^l^isr^ivs '»ii<p<i'®r 

^SITItTWISWS 1 

G'8Tn'iM'^'^?'Sl<l^'fl (,'l'i'9'sr'’l'S ^■’FTIw 

t'sT'f'^c;<‘ 't>iit^ ^ 'iHM$,nM4iei Ai-^Eidw ^ Mw^ 
sTiCT ?r;?rp\5W^ * iTgg^>i i 4r?i bcsr i 
iw^ ^srsfl^ JTOSJ^ 4C4, 

iPit b4<i^!St cprt^T^i?^ ^T<i45m<,C'S-!i i r;fsi^ 
■'JTrf'f tpoi^'c Ji^(.<i'g g>iT''D‘!i 1^05f?I 

"O '0)»'a'a'l(,'sp CSRIvSRRT?r ?ww 

?!4ti^5 g5C?R I !R ’•cfsRl^f i:sr?r,M'*Po' 'sriw»r?r c^-iifcgs 
aT^^i'o 151% ^«fi 

nT?RRi sK?R. g^'r ‘'T^fsR^ -a ^srtrt a^'r 5)^c*rR 

=5r;^P« I 5J^i|''|<|sy'‘1-5TT^ -^srI^ CiK^vsK^R 

jplT'^g T^RS^ ««fT I 

41"^, ETSW SI-aS^, vfl5R?*n CEkf§ 5TI«u!m «IR!7 s 

fsT*rR^ wcnr ^^nin 

^ *1 H H lltHH, 1 

IPTO <5 ^er's 

... ^'al 

iiR ^itar' nsfB^,— 

... 


^>8 





^8 ... 

R^K5?r Jn^'fT ... ■Ji;''1OT^l 

*i'r^rf% FT^r— 

... 

^ ^TTHT ., <>i*^r<,'o 

jwr ... ‘ftpuceTirqni 
... 

... ■'IVS'flilFI 

^ .. 'srai 

... ■*ll-lt‘ 1 \S 

... *r?nfTns 
... d*iT'« 5 i*f^?ra 

qP 5 ^ S 

<(P 5 ^ .. JTT^fa^ 

.,. 5 ]^ 

... ^15 ^nr 

^rc:^ -^si^ .. ta ’i:T*n 1 

^ ... 'fllwF^ 

’S'TJ'ffl ... ■StI'S 
ta ... iat<j> 


^>l«TT^ 7 o fw<IC^lC*^ ^[^ 5 ?WR ^STITI 

'J>ll<T<l\s <jfllT?)'0 3>i?''0'n'Ti.i^( *1^ 

^C<T v£lf*fW^ Stti'i) »t^<l^(,‘^ K^H ^l^fsR^ I 

<j > n,.]i g rr ^T^ “rWcic^r. sri^pt T'O'iuI 

(;[ V ) 



“9/rW « I ^ 


>iT»«r\s CT 'eiWT'^ c5ir»RT *n?r, 

TwWt ^iR^*fI iTOf I ' 6 JH,fll*)H^ia ^SJWPP 

:?»ft 5r;-in^ ^shtt w«rT ^ i 

'SR^i^sniT^ ^*7to^ fsi?i sni?i S’lPii I fsjir ■'wr *i iW'cw 
JTRI 

f’SiW'TRT^ I ^T*b<>^llT"l< 

«R;?r*U :w?i “Nff I TsrT =lVt-'il iK^i ^ 

=5n»t1 ’TRW^T 7i^f®sp51 *rsTio^ ^m\ 

5 ni 7 >(-^rfw!w ’«re*^ ap ‘fsRjFRf:;®rr ^ >a^s^ 

? ^*i<r ^ JTT 57?r fsica^ 

T<-3'n ? 


tKCf-sTtf spRs vbii-t>ic*Tg ^?'»n ^rai "wpbtcu <am ig^ 

*^pf»T ^ ’'q^rarsf ’f?s5i»f "srsi^ ^rram tws ^- 

I RC^R'iE^cRt a^'^bC.S’fi (circumpolar 

star.s) ^nf^Cira ’5p«^I% JH STM'S 51\’?rR 

s-nac^ MTSPn SHT^^T ^fsTw SCTIC5, ‘ 
^i5n ; *q^,'f»w^rf»Ri fsra ^i f*s?rf*Rr ^®i 

^ »rot^ sp^ *i1sff-si^ra M'^raacsra ^»R5:ra='i 
•iipa<1Tsra‘9*p &a<i,'6i<MW i sist^ 

ISIS s ^:;c*Ri sfs^ ^sj ■Tsiai^^,'fT' i 


&ccr 

siTMI3r'V)(,BT9 M®&I*f»f *sipa c'tstw)'^ ^5, lM*trp«- 

{.^iiT'scaa tau'inrinia I 1^ >siaia ^'Slfsf »nsi Antarcs i 
csi r)^a>vs<j<,i;i4 Mti'*i^^si«i>iM 

'siwiWl Tsis ^ ^sR^sitfisws snw afsT**},- iTit 
5Tf>^ 5‘S*,e^\avi loTsis insr ^ 

liisTT^pincr^ c^ps&i^i I Eqpp*nnWsi acsi^ sif’nc^ *f;W ;p^’ 

Jisi ;mtBr i)^p-5^«ii^!;»f i Iw <nf»i^ 

«i?»f f tepMi i£i=s jpTOTf I psn srs:»r 



'S ^Pai>a s 


'6(i4i“( '«‘iw^‘*i,?<!i ^ssjf’s >1*^, 

!:<MWi vsKi^i rcw wiiiw-^sc^ 

JI'-'S'l »RI, ^ CT *r5 f'^*rW 'SRH^ C5W I ■o)iyT'0i5 

'Sra^'^f^Si^ ^ CP'S! nil'll I <11 'qwtP 

■<’^;;c^ 'snn tasn^rf^ i st^r c*i 

j?m?ra ^5n<T>ra af^ ?:?( «^*i c^ ’ni^ 

'o|'!1iTm<ir. aBJ 5^'0?ICT 5fC*T<I iff iTOJT-Cwl^M WI 5^ l 

a^ aw ^ ^ si;’'?iwT, wi la^ 

>nai1 1 ttw ^ 5TFj%i'?n^ ara a«R i sr^®'CBC?i 

if] 'cT^r Tipi ^15' <r[, 'tt‘?i<i1'"PL®l fr^t *11^ I bn a*i(5[ 
sfiffT CWF^IC^ *11'^ 1^ 'S^ ^C?r^ 

5r,4ist^'’« SRI CBfF^ la^ >l<l,'Srl« isIfJllJI b?il»~il 

•BT® “t^iTmu'o la^ ^Bn?i snc^ i 

(.STi'i's T*i<i^ib(,'i'si Sai?r asi^r®. 

isi^ra Rtf'*^, a'^T's af^ia 5ii® 

'Si'fli'S "SR^aiC^ ^‘lCi5?f >I1^IWI 'oBTRI ?TR 1^*1^ I 

la^ aw T?> 1 IW 1^5 ^ CSFT^rraTW Antarcs-ia^ af^sr 
®tiw*ra 5R;T^?r WT < 1 ;^ ^I =3nH^ Betclgeusc->a^ aiil CRE 
ai«f ^tRj I a?^a^ tWFJi csff*iT5rar?r c'Rcsfi'^ ^ br tffra 
w^Faifew wsf a^arclB srI^ ^ c^^fC5=i 1 

sHc^R?, sr-iBeT, C55fe*i '^, a'Bsi < 11 ^ s 

tBrt”i^ B W ®ir 'SfSFi^ aa^ HRS 
CTcsTCJi fra MiFal 'sra s^faa an 1 


i 


^ ... ^ 
c.w)"i\ ... cern'i^ 
il ... ilM 


’5JT ^ ... 

'af^®i\ ... 'e«r*^lv2iF 





'Q *1^0 : 


... 

a?s ... a^*( 
irsR+^jsT^cucsiEsr 

iTR ... C^PR 
... 

fSfj- 

‘'T;fsR% 

C<fl'»R'f ... ■'l^fsRl 

‘'O ’—>R “W, 'Q+rS^'SC^ 
^VS 'Q 

... R:;f*T2r 

5«f]C5i^ “w 'gns’ ... sfT^ 


s 

C®rit‘'i5l JtlR SR«I 

c^PR ■5p(;fspft'Q cwT 

^S^ST ETT^I 

3pl '!MC?s ; '^' 

^Frt^s% tSiJlt's^^l.’St HIVIM«l1i1 i£l^ ^TPII 

<r;^' (fi^ ^ »rt ult s)lean's i ?»JT‘e ^ ?«(^fs 

''®t^ • <1111 ‘t'IT’^ a*l^if’tf‘B’« TT 'HPT *1^ "Q I 'Spf\'V! 

'■fSR^ »i;5 Trs’^Ist p;;^pr® p»rt- 

^sraeTPPTWlC^ig ^ ifij^ ^ tfijI-B I ^ ^ Ca?I<4T 
iTO2R ®TsnfiRC^ <14,C4lfL? ^I^^PTR 

Plf»« =!SIR7® h15,iI<? 4I ^ t^PPIR I ^ ST i'Srl'iK 

■’'TC^ ^,(.051 ‘•tfepP^ T'i'V^T'S 1 

( Scorpionis) ^is®r5«1'i)V *1^ I 

vk;ct^ ‘tra'ra i si'TVt^w®^ 
f^»%,T<]'i) plt^ « ’rf^PTTP ^ *rra I ^*srqeu 
t£i^\ flfHcei pmnr T<T«p^jt®Rr ®R;;nrs ?c« ^iPi ^ri 
TO 1 



-a sm! ^ 


c*r ^sc^u? iTi^: ^- 

<F^'n(.'<RI <in-n »T?r t.<PiTiJ ^|5 ®P^ SIT^eT I T^iiS "WS Cp®r)“il 

^ICST^ C*p5ir« -PTra I 

ifl iW!3r*T ^ I si^Fm swcs? ^nrrr'sna^ 

•I'aj’dO'SI ara I (,®J*ii| •H'ifC.Ofl J>tWl I C*!^* 

C'arJ'i '®(iW'sl'Si «iiW\d! I ’SHC^^C? ^»a(.<p ^- 

aWISRT ’(K^ ?lfB’3 5C5i:5 I 

*wc^, £msr si^SffT, ^fa»r tf*w ^ s 

;TRfii1CT«RRT? ^riWT? 

sRjfi “nrtiTi 

filTI? f5f b^^tucai 







wreai-w 




fs^wr 


SIM 

■ra^? 


^I^ETsn 


fR*lI? 

JTisraf^, si?®pq:;iii 

f^-b^T^-'srras 

'^coi^ cai^ 


wW^ aT*'® ^ 


t(?5^ »m; 


'*lVlt ! 

fiTCW75*I^T ?W^ ar*^ ^*a*io, ^^ca? *ra^ 

^5lf?aF® ar*lcal's Tswi^t f^'t ¥?IC^ I 



<3 •TOB’ I 


»r5n^ smt 

IvsllW^I 'SllsqilW fjp^lfsrfw OTfTB S 

^•ii(,*p ^5C?I BfICajT®(,oi'H, ■q^tQ'Si 

WH ^ I if;5 *f»j1f5 ^ 'niK'sg cwc^ 

'srfKf t*s inET W<(1fE ^SC?R ( 1*1?T *f*ffil5? 

'siia^CT^'sri'o “T^ 'SfT’^’C^ ^w-h i 

f 

CJi^ ^-»(7^, T<(>t>i<i4 ^-a^*i, ftR'S Ji?i. ?n^!f(f 

R^j 'gT^'6 R?i, ’fer^i'S R?r, Thsutt^ r^i'*) 1^*11 'Sh^ict 

^?sc»n ^ ^ ^-a^TC^T ?T'® ^rsi’ ^ 

snw ^tiH’inFo 5RI 

f^5R^ asR i‘'<'«1?i 

‘Jf"5 3jf^ I RijJbW »f^a^, '^T^'C-^ Wpr 

“Tst^, rM $c*5?r ^tkrs 

'5[»^rt^% I 


‘R 75 ' ^ 'SrK's'RISt^, ^mT\s''\ 5 ^ R^a I R^'SRK 
JR *1wTV^ R^klt^RRR cSfiifvsM* 5'''g« « ^sriRfe^ 5R CR$ 
R‘l4,iT?rR>i$ r;s i 

Rjc^RCf ^fRTU *ffR?R‘BR I rrTTb rtr' *rf*iR Rim *i;;a, 
CR^m 'f1^*^5RTR ^asr(Milky Way) f it*(1%R R^ 

$®a RS^ TrC’^iTr^ 5C?lf?5T; iRR ^ rI^iTR'MR V5f®^- 
aR>rT*itW awTR' fRc»piTRMi 1 

RR:‘'^CffR RWCBR RIR E^J®^ RT ?5BT RR, Ci^PilT RWR RW 
lilR? fsST R^R RW I aT« R^CSR$ RfC'RW^k iSR? 
JrpR |T»\d<p R15I ’R’S*® I 





MuvyM5<ri *^iR»r <nf»)c« ^ ?t^»ri ^ tR;nW, 

31^5^ ^ cstf^ 1 ^riwwirf^ ?nt^ ^ 

MUCH51 fsn hr*i cjfi^TCBrnt^ ■^ ww i' pw 

-ail^Tvs-ft^ ^ 55fTC5 I tPl,C5P5l iTRJ^ K»l,3lW< 
tJ;lim*JlT'*i^J ‘5T^1^HC<I^'‘*1'S'1OT1' ^Tlil 

^ 5'5'^ 1 sn;eT[sm Sagittarius, 

gi5i;TOI Ophiuchus, Hercules, RWCira 

'3I4'J>i^iT*r:^ ^n^T»f-t«t’'!joiC5ii sr;;5T ^ T Pf^i r f 

tKC'^ 7Ttt53sT5T ^ OT 

c?nW® ^ ^5TPtc5 ^ ap £PrT«i ni'STn ^rnr t 

fifqc»«<i <i>(i'v5=i^ 'sntsTi'M- 

»ic^ f^s^ic»rT ^ ^t*r i,i5(:*ri 5lm si?*r 

’T;tc»fT "sn:*! -jTvb^peTr 'a i^ i>in„t^5i 

=TTSr I il^pSST I 

ifl’SRi f'*p‘n*«OTii'^ a^s vic.siH^ii, |t?rrfsf jtpt 

Sagittarius i 


5i,!3H‘*t!i 1^’itfi^^ insr f»Ri, a*i,»i'9'i. *FRr*r 

?i:;5—‘[•R, a*T^aT'5, feR?ri f^T'^iii'^o^f^s-a^T® 'Sr^N^f^R si^jt 
« ®r»l||'V455‘!lJa«l1 '0OT1 I 

a*!?*! laWi^ ; 

tf® swifcn a“i^!ji'fci cRifn »iiV)i 

^ ®n PRTCSft sra^ 
wT ?*Ri> *55^ int^ispinw^n ^K'«^ 

fsi^'j'*»flt''a*iH I 



'Q 


o 

a 






^8 


^'3 ... 

f5^+^=f6Sr;, ... 

... 

asita ... 
■■■ 

... 

... 

sn:^ ... 

< (w^ncef »T^ 5T?i:^n) ... 
^ ... 
CTrie’ll srrjflT ... 

(S»IC*^ “TT) ... 

^ ... 
f^N ... 
... 

iJlf^TSTH ^5RTT+^^ 

*nf^ ... 
'sprn ... 

07^^ ... 

fBC^ . 
?sf«iii^s+sf5pr1« 
T-j^^\os 


®nsi;«T 

CFSJTT 

*r*nT^ 

awi«0»’lc<w 

’*IT 

W's! 

Ct<I\5l^<3 =5R^Tv5 

srafTSflc^ STTW 
'si’n^swr 

*IOT 

*J’1.j*l,®C‘TC<l'3,£fl‘1^^«C‘rC*L'3 

.. 'Mi>il*< ancipsr 


SrSfTo ^l(.'*q'S 'SHiy^<r| CFS^TP'P'TI^ '’1“i,*i'o'l'5i m'piJ 
c'R'®i<n« W'o'flrlc'^u ;nmi ^*ro 

'sra wTsspsi ^»KRr t^KvjiTgi'Q 

srafissljgg jtm, !Sr?mi *(ot ♦hit crop's 
f5»SRI^ 'STPlI^ erogs^T I 





■*■(1^ I ^5r1?i va5: c^ ^ ^ l ai i 

•TW I l(.\s?l ^5RI ^51^ CSI^ ^ 1 

<«1t=1 ; c^l ^?*IS(T?I ^5.^1 TO 17^1 ?rr JT'TT? I 

^irns :T^JiT?n to. ®it: ^rrsi i 

^■a >aT ?ii3i, «rins jjt "sra^ i 

qic*^, ’('Stn’T;;®. ; 

iflf?: ?n\ f^^i^cFT sr’fPfT^'f ’i" 

i^sif^iaiA®^ pq I 


3(1^ ^ !5r?l|'s 

CierH^si^ ‘f?' tfFg. iflT?: . . 1 : 5 : Cvs'Sf^'fl 

-mX ?!!v .. 

, . f^lfb^ 

JTm'; ... 

'Si^i;;;'! ... 'SrnTg^i^r' 
>f? ... 

5f^+-4ii<j4,^7n?i^‘ ... 

wsil; ... 

tqro 3rsi^ ttna^n ... 

... ^$TTO?f<I 5<3 


!5Pi;^! 

C5; c«®rMl 'stT'o^r; Kcsrife^ iT^rani 
^ *ii<4.‘iH 7ic«i ^5ra?T^ 5<3; 


( ii %> 







f<*s5Ri ^-6c^ Jr,^c*i I '5t^«f ^Ts^en 

'srw ufewr spsn i ia^tr^ ’^o<iwa’ 
iTR Ophiuchus I 31;;^? -^-^IWT ^wrair 
STR Ophiuchus 1 


^ns I '513R ^ wg R3I ?r«^ i iii®rRT 

I ’Rif. sra^, <!3H\s5T fffRS[in, 

’Rifsin ^ ^raiRar «Tmc»T<t rMst 

gscg Rf Rn*^ '9 S»er-,5T\3< ^ ftriTc^s 

<>)im;c®i T<ioi1?iii w 57RC5, >^1 ^miTg ’«rc*Rw1?r 

L 

‘f»Tk WRnr^lIl ^ 

'fTTOa itrart fensfin 1 *fn’ 

^RIRCsra' 'I'l^.itn'T’i tarjiT'S'^ a'^T'S'fi '§“^3r<|C.®ilii SfliSl 

Ir^s ^tc5t 'vciJiTk^m’ ^Wf? ^ic=?rg >ii5.ict[ ^ ??r i 

CgfR'Q \9M'«U1 ^SK^nCl 

5ir^ 'SH iR'fhs 5c?i sraRs \ •qj*bi', sri^, 

-a sft^T, grfRR^fera ^t*iwg -q ’wRga i 

■n^fiRiTi ’jiTRif m% I tal: 

5r*:^Rsraj;’, ^?fR ^-RiqsR-pt^ ^ f wr- 

irjisiii ^5R*RH'e h'tIc^I'o rt ^‘fi*TRFg sr® i *f^- 

?n^ I ^sTTw sTRTrg pj’fR ^ 

'»i;f*ipt^ r^'rifi Hit^wg >il5|iwi 'Sik'S^h fif^C's ^sffwro^ i 

■'STRIP ‘®n|f*fsfT %VRl^fl ^TRR® ^t?T 

3^1 


‘^BfsfTs? ^ ^iRs’ srsfi^ isrr i 
^(.»)«P *(it"5*g SIC*II ^3(7® ^?JT ?,si I 



'8 


'tiMoii witf^TWisiOT! I 

‘»i;'B^W<«7n '»nr! i 

! 

*I'^C?IT ... C5; ill\?Oli!.*fM 
*rf^+'®r<^«+^TOr=Sp^*l^'eBf‘TO 

... a^iT^'s 

<I'Q3 lT'»><^{.’’( 

®n5i?r '^TWTS^ 

... srtfTl'BTf^'rt 
‘‘i?rj sF^i 

z 

i)l'?CNii*n?n sr»f;7[‘9Tf^eft ^ 

l|*lT«iV,t^ ^*PrIc1<I^cn Silk's I 

*lt.'6a'?j STW f5?f I *(rC''^C*r ^ sfN^- 

^5^?^TnR^l irea *p®t "gr^ ti-sa^if^ 

'R;;^rf*ra S^fR a<.<''l’<H?l?l «1?^5 rW Ophiuchus- 

tn? WT?tvsT5T *I~T''£)<|1<1 RR Ras-alhague ! ?rrf*f5 ^TW 

^ 'ST^TR Cal^iiri^ RR 1 

^i1i:?n*fTR;;5 (Milky-Way) s^rT I 
it'in RT'SfnC'T d'^nsal '«n»i,\a RftRT f^O <3 RiR 

^fIc^fpr^b spajsjf 5C?rfe I 
-f^cau C^TN'SM 

sRRSRpqvp c^ikif^pp Rp*m?ra af^n infers- 

CSrilT^W af'S^ffsTS C^ JTRri 2fTK ^ nPhTsf 

itfc*rat c'^ft^nf «i^ ^ijirfwr 
Ras-alhague-c?? ^ <CETC5 l 


^^4 





isr prnsq ^ra^V**$f^*^ifsr 
5 fq*^5'^?5n'»(*^ f^*^55M®r’t! I 

^tst 's 


C5I 

iTTIOT 

c«w 

5 

f^x^wH-Srlj 


3icn 

^snfsr 

C’TfCsra 'Sftifi'? 

5rf^C»^ Wnro 

Wo 

^■'tFFF, '3 
IW^ W7R 

C^S, 

^^*^’'o<(,ti<i(7'n 

-Q 'S^*( 


^nfsj f^fw sff? ^=H SfFPTCn^ 

^i’o^i,bi<!c®n Wo ^mwi^r, *r5f >3 

51*^ \£iy? oni:5i 

o[iy,y'J*-*fy!<f wyi « cyi^^Rs yj 

I 


^“nj *ir^ wp, ^«ri? !7 ph 

^werra ®fpT I 51,0 si 1^, ot«i^ *^<«rT ?i 1 ^pIetiet, 

csre, a^fo »w yr ^CEra snsTFsy t 

feptf ^r^TCT 5?i 1 f^OTir c^tr i ^ ^iiwy 

■pncsn’ E5ncsra ^stsrt b»f RTW»fy 1 , 

jfteliwra 5 tI^ 5TC^ oNW O'O'i I teriiT'ot'^s] 

’■oyl^o af^?Er» ®*(/>ow et^ ^l^csiusr^t iin«T, 

'ii'oi'oM yi«T I cErt^ a^ 515 p^ ^ csfnfoc'-t* 

f^*fpiR I ^'T^n Ras ^nw I 







C^TTSPT'SSCcra <((^h't1?| JTT^I 

£^*tllT*''s<?> •TN i<liy I, ^“^iTsr ^TPl Hercules I 

<1,W<P, *1^, ^*\!5 >0 il^iiSIlT*! I^Sfl'a 

T^?«r, WT8IT'® (Galaxy) | 

^sTi^tn 5r« 5*«^Tf»ra^ 

555vr«!W[ I 

'5TT#5^ lilt R%lfiPFl£RT^ C^ltW^ ^ ^SflCS 1 

^ ?if*r'jij<rjsi Rl5iTg-f>i fa*f ^tetk <f;;r?r 

JEST'S T^^^r-iECeT!! Isl^ W^ST ^ ^ fR^. >a^; 

c?»fl *f;?=&c^fT5^ ; 51;;^; ^arj e?r i 

'aiT^Sf^csj ifMlI^ 

a ^^S5TO7T 51ifW^feIC>ra (Hercules) ?j^*rR 

I «n^-a*r[=^ o 'siwra 

?qVtiI f^lWo W^C<T?[ Sltf^«(, fq»^t'i<l‘st®I Ricsr S-Qil 1*11^ 

R‘sf''ca<i <K«ic^R ( 

S-asIl^l^ RW?l RR I 

«l<TI?r S^^RITI R^ I 3J5RTVf^ *n^ 5rm *W ( RTRICT 
^51^ ^^rIr ^ftiRT ^5IEi^ I int RR 

Hercules-Jig-Q rrtsT^ I 


VI^TlH'^t-a, <i:;R ^W |gT R^ «i|R” S'dsJWIFTRTO^ ii|5F-6^«rT^»f 
?RCii *(R;?r[f*^ I iH^ 5^!^ 'sn^T's ‘CT-RlREin5’’'^^RCRi' i 
®«rril»I R?, fR*RT^“I R»R^rnF5«TRI *(Rv5Tf»IR 

RR caU^<i 1 ^ ^ |•■ a ^ '^ ^rcr^ ^’^iriicr prr 
^^^RITT R^ ^eges, C^oR^R Hercu- 

les-igg S'RRTIR 'snc? l 





*R;5Tf»ra ^*i/i<T‘i“t ^ 

aa^H^flWMI (Draconis) | 
aib'sH^fi 517*1% af*55i =TO!r; 

51,^'srs! ^7^ 

“iW'sM'eps alpha Draconis ^orai W^,<51^41 I 

■*^R%o sKB^i^wa^rmT^ «(;^ (Thuban) »rt gRpso 
CSra^STiRSI I 

2RR ST'iEET, 5i;$, ISI*^ *lRs: S 


f?c^ cw^Ti*iT wa^iir; 5 i;^*f»« ^571%! 
^ ^ M»wW I 

WSf' « 'STRTl: 


!?RTC5n 


^1 ... 

... 

3f;;^+’5n^=5i;ww ... 

^®l%! ... 
^ ... 
^ ... 
*^+5Rlf'T, ... 

5Rn?^ ... 
*R5RTf*( ... 


T*rc**ra 

CtRW 

®fp[ 

BRTaaiC^ 

^5rTf?'g% 

'oTvj^^T'«t.'o 

J1IT5 

’R^i%raf®ic« 


'etH.^w I 




'HiwiW'ii «fvp^^rf®ra ^£m!P$?r *w?i 

*=T?l%?tfeip® 4,WC%'1 I 





s^<i«i<n<] ©^5<r f*ic^ t*i<i^'aiq<iini 

a**!^ a^ I 

^ I <i»i*’sfi<pic(!i ^fefsF^ '5n^TC*Rr 

(^*rFTCWf) u>siT^i»t1csr 

5i»n^?icsr c*f^ ^Rt I ^TRTi W2^ la^ ajat^ 
Csra^srf^t^ (circumpolar) wr RTf l <\3''ilH<M<( ^ ?nc<TT 
5T^n?f JRT *ra a^faR^ 

aapnfwf^ ^ I kfll: 5TO3? ^??lf0r riw Vega I 

•Hafcoa ‘I'l'^ial Jic« fi'IT’^ >8 'S'Qia af^ifspo ^ i T<?Wac‘R 

®p;;ara ^ ^rtssi fR<?i ^irt smn wn 

an?r *iT’oT'B?t\D5) >i.c*i^<j *iiijvswii '^*1^' 

'srf^fafc^ (Cygni) 1 sf^#o- 

q;ca Mr (Cepheus) l nHs^lC^T SRRRnWR a«iH ^WS, 
aR®n I af*OT^ica tR^frifaR *rtR^ act's h^c (Thuban) 1 

a;f«Rl?i '5nR;T<'5 crr,'^ a1% crcrc"^ laRcar- 

^T® sn^ af'oMca r;cr, a‘tb‘i^i'SrM 'snfea i ^ ta^RR 
RRR^tf® aM RCR I R*5RRTR RC^ 

SJ^FITRT fCSR^I 5^^FS(51^3 ^FRCR STORCR a^RRV® ^ 
'STPic^i Miwcai r?rr RiR^ fWR; Mi;rtr 
RW^'SRSF^ g,R\slRI fsp^RT ®TR RifeRT SIOTT 
RTcTgW H,R\BlRra RIRCR 57T, '5RM R'BlfRo ^ 5^ I Rw^R 
g,R«IRlR atR Mr (Cepheus), ^raiM (Cygni), 'sjMw*; 
(Vega),aCE^al (Draconis or Thuban) aRfROCR CV|R,'al'141R 
*Sl<t1lT^tR* 5XR I M'lf^’RS RTRfJ^TR ^TT Idea'S R^TT RTR, fel" 

araiRs^ awanR ^ii^caTRi^ rsrr a^TRR^ 

“Rfe 'STSn^ RCR RnRRCT f®RR ^ I?tRT RICR 

iflR“ 'SrWTCTR FTOTfR RRRT lilCrfR 'iIRS aft 51W1R laRCai 

Rl§ RR5Rr RCR R^^IRIIR aCR ErMr RsRCR I alsR 3nWlR 'SIliJi'RI 
R^RR aCR vgCVIR, R«'''MH H^R^SIRTR STSTIR®^ R^ I 



<3 JTOT: 


fppcjra ^''^?r ^ f^; i 5T*sf^\*r- 

leo «tc?t, 'sic^ <3 

'5TWT R.T'$iai'o-*i;j5 ^si'gFSF^ T'l^iy 

JTW SRefTl lil '^RI ^ Altair WSRl 

alpha Aquilae | f^- '^■i 'sriTwi'orara i 

sn 5Fr*n<i '5jn=ii4<ti" 't:;? ^ artajc^ w;R- 

?]?[ I 


<tfc^^, aw sr-^, arsiW 5i;;5, ^sr tif^ s 


-Aif^wi CT snf^Tsi *ii'fti»i'*H tanoi 

f^T*sf^E spRiWT *i;^i's'-? ’WHi'irn ^ 
fN’Hia «r;«i i 

'SI*^ « ^tsi' J 


^nr 






c^icw^ 

+c ^" ®ff <1^ 

... 

tsC<HTl+SI^c=I-qt7P]*'^j'^^S ... 'SJTf^ 


I—'5 

... 

... 

... 

^?+?R:<ifn=’^^T ... 

=T ... 

‘»f<5T’ jfi^ <F<rerT«r%, 
ititaiT+«ra=»r?5wa ... 

Ta 3 h;;^j ... 


5r(*J,'ar‘) 

STT, aT'®*q'*(^ 

p’^raif? ®r'i;snanr 


%eo 







RICSRT 5IC®?t ert^TS 4t|i|ic;f<i 

^fT^TT, i£l CSrrST Sj^ 3Ttf^<T 

C5T^ sra^C^ 'STRCS^. ^ri5 'Oit**?^ ^RIW^ 

c"<5<iiT? 'sj'i^snsra ^'TJTra*i ^ i 

'eK’'^ 'a1t*f f^arsi’, 

^'oiiT't 1 c=^i'»niwi Tg->f? i 

CT ^511 2R^ S 

^<h'S<w;i*r«!«i s;;^ *ia 

'y«^\ Wnf’^T ^*gg5I" I 

ira^i<i»riif’^‘iT*^ *ra vs csTR^’Fii 

•’ffsC 

’JtiTT «E5Po^ CSfrafl *pif^ ■•ii>^f[,f|s<^ 

f^M\ tsisglf ^T'^WTS ■’ra^T^ '•PfSI" I 


^!:<i 'S g7< *i^!ii?r 

f^;g f»r^ c^ncsf ^ ^ifii:^ i 

^ ^if;f sf^Ri fjpfT^s^nf^ ^ ««n?r 

f^*i ®t^si wt^, *t«n<i 
'O^S’ra, wr?i 5"'g'ii ^jsps 
M15^ 1^1!?^ ^5<W, 'SC^ braiF, 

^5nc^ I 


g^#^N“T jtw ^ ®i^- 

Dclphinus I 




C«o> 



« SWT: 

(Milky Way) •niC^ i£R«n SWORT « 

'oi^Rnf^ ’if^tpanw ^isspptj ^n’sic^ra^?^ 
sTt^aw ^ 

I ^ >i7tRi '»j'5R5f«ni «n5^N sn1% 

fsc^T =tt i *i^f^T 

sm?ra ^ ^**r ufa»r sj^ 'nf*K«, w?r ^sR^t bTsh 
^F sn siT'-it'® i 

2f<iW 51'^, C«^P*I Ti;;^, '^‘ 0 ^ «K^ s 

SR "l^ff ^ ^t7*fT fo*frfsW HIbC'd 

aK*iTPf^<^ I 

SR “f;;^ ... siHT Jin?r fi;* 

T^'S‘is>i._+^=T^'fl*frf'SR 
5i;;!?fT fefTl^SR WTCC'C ... ■SI^STIT 

^rrra 

COT^ CWTIv . . CTlI: C^RCB’^kw 

•TTSI ^>1^ 

wRjnw! 

^hn *i^c^ sjTRT ■^5’^ -n^(.<i”fl "Tra c?n^5^ 

c'Rcsj'fec'ni »TRi i 

sroara STN ? sJTfsi^T ')‘ibW<l ^SPIT^SI 

^tT»P^I iTTW I tqtJR5?I«^T 575 'Q fs^spo ^Sfffsi^Sf, 

bRt'a SCi® ^ f’^^sps *l^f5T'55®^T^P® *t^ [.•ii'ir STRT *111 
sr^;T«iJc«RT ^*)/si1ii I ^To^spsffsro »ic^ 

^sr sn Hi4d<* ; ir ^- 

51*® ^iSnCf?! Sl'l'll'l^'^T® ■S}^T'’U STT, ■’llfsi^ 

ii'WfT 2RC«if*g?refm “i^ ^snsrar “i^ic® ar^i 

*i1^,i?^l'<P|i^cf s^CsflC^ ^Br)iT\5'*<pfli ff^ SRTrj ^«9t 





'Salt'llt<p<i o ^ ^5i^<i^«rt 4?F- 

C.a‘l1il I "Q CSFHT®®^ I 'fl^ ■jn^'g- 

(.'W)iT'0(.“<P'a •TR quasi stellar radio source | 

35*® «ii(,«ii*i''s<)t®^ra^ ^i®PT 5C?i c^nR 5r^^Ji 5;?i, c>oviTh 

3ifTi:"®5 a;® ?c?rfe5R >3^ ^irf^ 

JTISJ ‘H;f»’ I c^snf®^- 

^ i{c®w*v5CPRr ai3riT^?“r ^rw i 

3«w 51*®5T, 6W*f ’Tiif, ^inp;' s 

’R^Eti ^Firf»® c®JT 3f*r"pqra3i 

'5®! iPiJ®I^RR «f%i« I 

®51FS ... 

5i;apwf*w ^3!;«ra JTR T|si;;g, 

>r;^ 51 5ra;ca?r 

’*«ncR 

’k ’¥^«I 5^1 

3fiT*I!+6®a’S=£rfTr’T®v5B! -Q 

®^+f^ y;+ §3= vi)T*‘*i**iM.( 3 ... 

flfl-iT'i ... 


«RIWf J 

®arwTir «ifK^ *®nCT f^icw ^*13j?r, ®t?:® 

3f<T^ >0 6'{f*f^, 

< 1 ^ 5 ^, S 33 TO 'Brit'ivs «nw 1 

^eo 



<0 s 


E^nrsra ??j;^ i 

«lfT^ c.et)iT\s“<i>-<i<nTfl'i! 
r.?iM kraWc^rw, *(«rF s 


vc-^^, ssj^r i>T-«i*i>(^$, s 

11 5)1^ Ms[«Pi ^ »nr?»r ^ fekiTJ?™? 

wsfik ^nsn ^TfflTk k^^wisn i 


31^ a ^: 

f5'?+1w+^?I^S=Tcir'T(.‘ifl,s 

wijik §Wk 

kwni6®5in 

?r$SI74i£lk=H®(.5lk 


in 

Talk's mc<p ’StH) mur 
ff;*!! cisirt'ai*^ k 

Sc'Snr Tn'iH'siit.'p 
ksiln men 
44*1 Ik'S *if5 nn;?;'ra 
a'sbi'Si'Tm 

5*5nm5i 

£n*i ^inn*f sif^r® 


«R;nnf 8 

m 'i^skn? mia ^c85 anw, 

'f7iiOTiifvoi^<i k ^ tpa^n knn^rCT kork 
nun! tn5n«i*fl5T tnn ^nwr srfsrs 5:n 

®(n;Tn« nn;c'm i 

^fk'eHn>s *i<i,c'in fn*ni'«tsr)iT^n sjirj nm “r«T«n[- 
nnsn I kncni^ nj-n bfen'fsn 

nip® ®im nn;*i m *f®T'®nwn‘tan nlnwr'g® i 
'^cn^n n®?^ “H/n ^^iwi n’nnn nm nmif i ®ieT 


%oe 



,<3 s 

u^Aww-Q la SW5 'SihTvd'tI’^ ^“*11 ^onn 

?r65TT ^ i ^"«<iiT»ra £f»n57 ^*( 

^ *i\oiT'»*)H'it>(;a<5 8fifi'fl>«n<i sm?r 

51<T«P5, iflSRT iT*!*) s?R ‘57ST?1' I “PE- 

^'si»IH^W<l SW Aquari i 

‘^TFPTOrfifr:^ ia?5^ ^iT^rsi i 

^*1 f^sr I ^sjiSRi 

5151^ ^af I S^ftRs ^i^ic»ra ^R:sra s(t*n 

tr;S ^5TTC5l 

fwt: «nnnn^i;t‘re OTCsn^itsr 

5R1R1 ^UTK *r! <f7fe fxraf’i i 

*^VfRn?R !^<R5ni< c®iT ^^sr— 

—velwS^S-HCflU^ »(^«Ti|T4,»l fiRT? ^ ^»i;s I 

(sr^5*iT c’"«ia) 


^ikERTC?: iWJT^at w^rra i?*nwi -^ 0 : 55 , 
C^M? t*0STTir fiTf^ 5P5; 

5forf(R^ 1*1^ SF^^ PfC^ ^HT ^TRT t'ClilR 

?tRi ^ srfen jfTger ^ i 

fi(.^|i|'®6T ?t®T’ ^snfsj’tfe I 


MCHifs'^i V“7iC'Sriry'£i?i aT\svT«i'® cfan *n?r 1 sifw c^ 

CSfPF ySrHlC'O ^ 'SC^ ^ Wl^ 

blTel'B 5?I C^l T^saf afij^ I 


*|\sT'»^f<> ^ ’siaj' 

an Tb'l<^ ^J ^4 ^ It'll'01*1 Wl ; *^5 I ■Tof'S^I 



1 lilt: 4!fl<f'Bl JI5,l'»w:w'sl iJillT'slJdlArM ^TTanTC^ 

el's'll® I 

51^ iT's^i ^ ^mwT ferff I 

c’i^’fcq^ >ic«^ *FR, ctI: ipflcsi^ ’f*?rT'Q c^j^TO^r 

fesR 1 sr^^ ^5t5ic«anc5 ^TMTic^ OT«(Uo sn?(j@R gwT 
“nn iTfc^ —'jfsf n^fcsiicas aRf i 

T^ aiaWH STal'^ aiwra ^ 5Xa^ I 
■'STO5 vs Re'S sirs' B^irsw I -sifm*!! *1''^^; STTSrt' 

!:*R‘ff®( 5ijii''« ^ -pR?^ -iiiic^H wajrs I 

vsrat <^C5R, a?5i^ 'snsrtwa "rm f^frar^.-^r^sisrai ;ig-\ 
wifncvs ®fisia5«( I ®nnfjit 'S>iwii‘T-!i ■’T^sa;?'^ spr ' 
sf«Vf ?nwia %a ■fF«?(; ^ 6 nsn??f?i f^ror ?!?wt 

aiTCSR «FI5TT »i;a; 5? fjT, Tisiwa 

i'Sr)iT>o*^(.«ii<p »)^i^i<('o assrra i 

-5t«n— 

fwfa swi'iCTi * 1 *^ 5R;s[iFasr®BR 
w;*npff «F?a inrart fe’wm ^ ^n i 

STS'!, ■'WST, (£ 1 ^ ’^'il ffWIT SRlf^ »£ 1 ^ 

WsRs sT«?na snsi famfim i ^snaspr-^rwna cai^ ^- 

5^5; ‘^Tlfai'a 

iis-iwia^sla ^err ^ int I =P*n?i si^er fwt;^*?n i 
asfaa sc^ 'srFFm-’iwna csi^sa^cn spsThsim ; ’^^- 

9,os ^'liasi i£|^ Id IS (£lt‘S09*H, Sl^ i£ia FTO I '0 

STS'! * 9111 ^ ta iso^cn ^isw !F<C 5 H ^ SIR ^Ta^IT 1 
-a Ricai asra “■>v(i>n «rwi»m5tsM*t 

?f9% sisi^\6v.i<j^9f I cji aa;?n 1 

c^nf^sasi^n^ 'ARjas'-i 

C5RT ^pcasii csit sii<fio'*f canl^ canf^ ^sm *!naT sRR,®t i 

aiv*n^ cafa^ 9:t?rT Msf > 17 * 1 ^ ^iirt rw 

^TawcM I" 



i < 3 ^ ■rst's^ ?racf 1 

*rafsw 5C^ iTTST ’•rsf^ 5rac5 1 "T* ^ ^ ;i 5 ^- 

I la^ •i\cTw^i ?ms «m cw«fT *iT?r 1 ^ r -f ie^ra 

ii«nc»T ■j*5^*ic« «i?n, sr^^n-^iw 

5ra »f^fw :tics} ^5i?wf^ ^c?ics« I ^e(‘ ^ 1 

sRiwrac^ HIIIC45) iiw ji«l(T'»^, *3^ 5ii5rT«^ £n5®ir‘^ 
»rp^ I »ip^ cir ^ *nf« ?ric« mc?r 1 ^nn 

»i'®?'e*}i, iTw «ii,i?«Tj t lat: sf^tf«c^ ®»srps!r ‘•n^^ 1 
sncsr^ ^ i 

vffica?iiT\Bcti =5nc5, sides' 5*5 S 11 <P< 51 <J ^isRr 

5C5f nj^ £^c»fj’S 'oT^ ^^5^ ’TO •n I 

sfcsi^ ^iii<5^ viig^ssr o 't;T^‘iJ<5ki<i’l viw,ct< 

ffWi ^ *n?f I f*-»5jiT»rw atfR c^srsi 

^«rj ®N]<I STTsr Aquari i la^ 

sr%Tf«sj, wm <i sptf w^iwi^rc'o 

■ip^ ^ a;s «'i'5X!:<p ^ f<rc?ife5H, “c?; ^ 

ji'oT't'J ^jtBra c\5ivii< si;^ 5:c^ in, ^tibiH,>iic<i5 

c^Tsra sj;^ 5^^ I" "P? 5:’i:w *ij^‘i I Jwca^ 

^|i||'vs<t ^spij^l ^ tf^ ^ S*Sr,s1 I ifit: *I<Th'^I 

vT^ v\a'^c<p<5 sns wi^rracsRi aic*r yjMs 
aC® ^ifTC^l 

iflWT a^s|^ 'spij ^7}^ r<i^ fri^ •qT'^t'i^ 

®Cai<i(.»i T<5^m <P'3(,'o I '(W'tIt'P 

r.*R:«r ifij-^rppis *r>i;?r ^aicei'J, *iwic*p 'Ho 1 

'Sj'Citffiw 5:^*5 I *rf5|®^ ssnsrcsi 

ijw wsirsR snt; “na fffcsR,— 

’siura c*r; ®i?n ^ @^ic< 1 *(h>j>i,< 

^ <55lC5T.i, C^sW^JI ^’ra st?T “fTasi;5 

*t1srwr iiw,siiMit<p sim 



I ^1*511 iTOJRT 

»nsr I q«^:T “ii*'S'1,'ct wm ^ *rT'a?mT <=iww, 
3i5iinBf, 'S[f55*r^ «fcw?r sr^ ^ 

®C5T ??iCTn 'fC^lT^, i?P^ t*r?si ^spsfisr ■si;;!jj JrlTrwTi^ 

?(«?n 'iqerivs ’'J^n:^ ?(.<?!*1 I ii|^ ^fe’l 

5n^ <1^ 'SfiT^'g^'s ^C?f *i«ic<niT, iiRistier, lilOT ^snfsf 
■^n^H ^ <P(,?lTs?, ifl <f^TC®iRr <plt^ ^*fI?R <P(,'S)(,? I “ra 

« -rpa SFIC^. ^ WFTR.CT ’Ppvfe 

v£i I (£1^ 5i^tR;«[% ■^(:;?n:¥ ^fsr 

■iig 5fp*l ^^51^ “ll'\DH, *fPll 

^iw^r ?isJiTT >i'ci<'5lc<> cwc'^f si;;*«r ^ *f1^ ?nOT?j f^' 
insi I <£li:^ tpf-' 

^c?=T >a^ ctf^T R, '!i«'ari« 

<ii'eri ^M, 'sC? ^^TTWR 'J><1(,'0 '^if?' I 2ff'sSl,T'» 

‘ffT^CpR I “fR^ \5Rl f-ST^l Ef^-^ 

'.Bi(.<p -aic.teTi '^(T'saTas ^CS^t^cofFfj {.'ai»iia f^rfsTS <£1^ 

=3SJTn «£iC5if55T. ^ i 

■mac'll ^ o^T^RTl ^®rr, al'Ht.'ia aww,- 

*l'-l)<1>l,C<i Em CeRi^f^ I 

'3 -nTT? =5nf^r^ ^'3?iii swRvn%M ^Tn*i 
'£i?('9 m ^ ^^301 5R?r tfimirsRr 

BfjR IwTfeT w «fR^ ^*nifto3 T?fi:?r 

®T®sf ^=TCffRT—STTI^n^, ?Ii(.®rja 5^1% 
^f*foT. ^sflf^T fB*'ST^pr ^TR' 

^<?rM]^C‘I MSICVS srw STT, *ra1^ 'S ^ 5^?tC5, 

w I *0*^ Em:’^ jm?r ! 

'sfRra ^fst^ >c^w, ^ sra c^ 'sTRra 

^ < ^Tsi *R5‘'T^!3?r'e ?mFr?i "snlsf 
Msra ^«rT ^ ^ ^' t® w w '!»<i®"viw 

^RRT ^?c*ra ^snsfN %iz^ «Fi?r*i i ^;f*WR 

CVt<d’'ii‘ («¥sj) 'SWir^W ^STCW f'SfiSf 

c*n7ra 5m*r ? wsj ‘T^tc^ri, itto *iric^ 



t3 ! *iiat<p-pntni;E 


I i 

‘I'lcew, ifi^ laqs^ ^nc5,“£*iij ic 5Foi?r;c<T 

^fsr w CT ^^'3 5?;;^ ‘srr^ua 'iraw j?t i ?nc»^ 

(.T'la'o •qffic,=i*i, ^snfsi 51^ aT'ofei 

pf-^ flwt I wpnn^ t? 

^i*f^ ! c«rsrrj fsraiiT ?n, C'sivin ctr- 

=5n5n5 ^ I cw<t3\tf <«Tr<^, ■»f:;d^ ^pra grsi 
'sna af'3®7 *1^5'© i ^sfM 

c«ic^ ^nfsr dijibti' 4id=iM*i I ^sR <sk af'oWT 
CJm^r ><3 t^T^«r ^ ^^^TCeR, ii)iT ^ I 

lilt 2f«1?r5)w ?:?r, x^.r-iist., 

»n®'$Ji;C^ Wrt ^ C^ feer Sn/Mial 1 

•n^fw »tc^ 5jc«a 7f«?rf^o E?irv lac^ irw—'^j^if^’, 
'■n*^’, '’«1*5r' I 

srw shot &a^«r <iit^i srw ^ 

i£tc^, «t«i5srl T^Ttttc^ w1®si “btw 'sna ?pct spi;- 
imK^ £Rn*r ^<ic5r i ®>5t »i^»nrTm fiR 

<F‘Wr^W-^ I W5 STR WRT “ 1 ,di|'ii| 1 , »>v|l‘l>i|'l STO 
I 


ITJTRSI'^SCSra n'Bf^Tv*! =1^ =51^^-^ ^ ^ «£1^- 

‘»fw inw iiiwf*r ?i75ir lii^ ?i3 i lat ^ Jmzra 
^5WI'wterllTM)l| af¥5 JTW IT^I iTC^'^SCSlir 

^ ff\5 ^ 

2r*m^RnC^t^?rrT^JnslThc Square of Pegasus I 'i1^<'«(5‘^ 
sm!Rr c*i n,‘rV’\!> cejiiT'®^ i>'sc^i*r ^?*ars 

vsic,*?*! ^ ’IRI, hT^I' s-’fTTT lil^^ fisiw I iilt ^’iTeS^ 
c®<FTC»i^ 5T?i^ «T^ ’^sj^ ^ Tf:;^ “f« «[ii:5^w^ i w ii- 

5I5[;5 Milky Way-ist?! BR$1 ^»Sf^ WRT lilt B^JC'^FTa 
nnpr'srmrn 5RT^ *n?r I 

(9%) ^Olii 





^ >n;® ^Rs;; I 

^ pn^fc^*rjF! “npnw »a^nnf ‘*(;fsi^ ^laj^ 

Pf^ W5 h;c« ^^<4 hi; 3i»aT i 

*T»TO '9 ; 

S'® ... 

OT+'StT^^ tf.(ls=l?TTiLt^^tr4TS 

... 'iiivutM 

sflWfn 

... 

*T^®ir^+>5fw ^^'^nTf=^^rnr5f 
'SHIvail ^iil^nT»f ... 'il£fir<l!'^fTW^ 

'^sr^>ra;5s ... i^l5nwn;5 

... 

!sira ^rsf'^sa^tn ... jiwipi^sj 
^,*1 wi; »^\5i 51^ ... C5iora' ''iTs;^ 

SpJfHSft 

... ar\s.i“tT 
xp^ ... “fi^jaT^^iwr 

«l'9'i "^leR, 'SR*^" ... £lt®''TI=TiRRT 

'SIH^'^IH S 

«®rT ^ ^W!l- 

5R7tr pr^vsRi gfpoWi^ »fp?r2rf«‘^m ^pii- 

Uf^ £ffe^MC4?ll 3rf5^__ >^T\s-sI 5Fam^ 

5R«l4?f;7^ I 

■^»IHn^f=r¥5 'ftlSar^'^P JTm4 ^l i£iwf**(- 

(fl^Pul'SJ ^TR '9|£®r4‘’TT'f I rJeT^’TW ^ 

: 'W^'Q ^54 M*i®5 ai'rl i 



'9 JTOl ! 


^ -ii(a ic*ra 

*?R ^ '5*iR lil^lJIvJia sj;ffR^ ^[J^offif ’TTsf^ ^ I 
snan 2fT«t^ sra. nro^ra ra^pr? 

^ sn f'rcsr ^i 3i;j;sn?^ndR sp^ sjc^ ?n?i \ ^;p»rf^!T 

HW \\ <1C'a(< 35^ 3H«fm«I, Sflt^RT ^3^ f^ssra i J^j^pTfra 

w '!iCT?i 'fffl ’rr'a?n ^ ^- 

(.■=p(.o 'a^f*r i c^fera'13^ ^t^5T?r *fH 5T?^i®fra 

Ji'^’TCira aibl'^'oi^i'S 2n«ftiH«i I <asR 

"sm:^ ^ERiiRs t^fsQ sn^ cwc'®(C5, frf^ 

^ I' ^iti:;f^i^ sirs '^pjtrs^'Q iiH,w< “^nwra; 5 ib^«j 
» n^^ »p5i' iflt 2rT^a,T« no ri i sfuna ^rra;- 
'srpT^ C^-TWH^nr ®FR*PT ?n I ‘Tl4,di|i ^sifeapnPni^CH^ 


Efapi SI-SST, aaw su^ ! 

^ pn «5i: *Fj T^*^C'i(aLT««TCTi 

c>Ri pn *ran arrfstn;7:*f 

iiTapsoiwi WmTw I 




^ *** ^ 

CT ... 

... 

... *[C® ^ ^lappc® 


+^5TfWlRS=: 
t^*«ic^«f«rT:5n ... 
^<i^\»i>} ... 

ST'^n ... 


Spa ?<S 

5)1^, 



"VC**?? «JPRT i 


,., cf^ 
c^n ... ^smnc^ 

3WI ... ^tira 
5pff5[S+^t(= 

... ^iHsrr^ 
«PW+^£n?i7«n=^5m2fra7«rT, 

'si^ ... !j5n5i«i ) ’5i'»iT<iSi [if 

^sn?i:;c^ ... 'bh^t^i wict f 

life's lid I ... ?mTiI 
FrC^RCSI ... 

'arisilCUd '9r1d*/»|£«8 ctpiflii*!? iqira 'Sirw 

^1 ^^<5T ^rat^V*f ’ST'-'s^i wTs 5:'Qi 

51^ 2fr^ 5Cfi ®rRw ^nf<t^ 'nc=T 

T*4'01<P|s 1 <!■»(> I ^?r I 


gBSic'^ ^^**r fwrm sur^fwlrr ^rw 

^ ^ Andromeda | 

g*(4 “CTg 'si^ I 'flTm g^ag '£i*Fd^ 

iW «fiW«f4, g*i4 ^ 5i;eT I egs^r tilt 

iTW? 

J 

i|1'ldlT‘‘ig S^nrelE'T? (Andromeda) ^lit’- 

3'*fjg;B I tilt 5nfw ^ 'nrfepg 

^ gs*g:;^iTPriW® Hl'»|i'ltd'‘r, ^ (Spiral 

Galaxy)*R^gTf»q?T ■fN^ atb^H’»|»fl>(vT''$(Hercules)tSTR;^ 
^’, dJ^b^'d lT*Br *IH,dl<rR^ ( Scorpionis ) 

(Globular Clusters)fd(n^ I ’TC’dPni Vi^«f 

^ tsit c5Fnf®ns[^1i?F Wrs 



?;5 t5i**fF5camt^®CTRr 5^5^^9f*>r¥ffi 


?*)■<() I'D •i'l?.Mfi<Pi(Spiral Galaxy or the Andromeda Ne¬ 
bula) fHT l>#|b^lW'!i S^d'»lh’ltR‘ihQ CBTTira W«fT^jm I 

b^iOd ^i<nc*r tjt? 

'6||-fT'4< «il^ d^Wd ^5rf^*(4 ^ 51101^ I 

ST^T *lf5 

^NjTpR) <0 ^I<f'o‘\» tjrinfdd^, dSCd EI^5:5rid I 

’tdlw d;c5d -ads$1^ ^Tw ^T5d^t(4 

ftfrac^i 

^WC"^, Efiiw 51*^51, ^ ^i;;;®, sfsw <iRr s 

CflW® MIbHI fwf^i 




... CTI^rdlH 

3*(4si^+'5ra^^=3‘r4’i?i;^: la^TW^rai^s^ <3^?^ ^ira a<J4 

3*f45|; ... 3!:*(J3 
’«ra^ ... 'sra^f 

bd'vo ... fd^®! d>(.dO^*H 
... 

Ctirw=^ ... wiTb'o 
231631 ... WflT^’I'f 

^d’lSd,!! 3C343 231^313 C^Tlf^'Tn 
twsn^ tdiVb'o f3633 d^dCSid I 





9 




ima? -t:;^ ^ -^t, 

C*T<'s1, t'Htfw =TW Piscium i 
'em 'SFl£aw>w;5 mm (Milky Way) mmV i 

’Rm 'em f?i*5?r ^ »T;smm i camsl^pw 'smmr ^ m^im® 
■■sfTORI WSfH •Q 3^ fiO ^sp® m ^S( 

L 

imrs’k^ ^s(<n mm 'sriftrc®!? ®fiT>r^i i \ 

ewf la^ Msrj 3;;m i 


ka'ftiBin ■*fTCo*f ’r5pmf‘*ftr®? *ij*pc < 

55^ w«iai^ 


«rmts 


f^"5ra*( ’fKS'l 

Tf^sPTf 

?? ’Tsispfra w;!^ 




C3i^ ^5n^<r - 


■'Wr s|^ ^5ITC5 J IS 

^ Wsra c>^ 


%GG 





2fsis[ f^?nfp*t 513, 1 



SB ’(■bwi snr »t3T ^ i 

‘n^fa^ i 


^Tso 

... 







7?;Tn 

.. 

m 

... yipnc^y 


... 5i;^a(cai 


f*(; ... 

‘* 13 fsi!,=’^«H-^ 


■■■ 

^ ... 

... 

f^! ... I'll'T's 15" 


«R3W: 

^snwfy 5i;<i?:sf Msrj, ^isncpfy »io33 ^-pf- 


jjsnr^’m'ny m w,cij< jny'rrol^ 5p¥ cyrt'? 

5 T?w ^? 5 Tyi n^rn ai«rw ’yf’?, f^ora' ^311^ 

tny^TT ^ i 

^iC 5 , £<r® snsi^ ^rsfit^^r yyc^, 

'*I'Ei ysTTiy "Hw c,<i<i' 4 l I cl'fl^i'a <p'iiif .'9 ^tgt 5 j»j]ith ^sjt 

y«% ^ fersFiT y<ny Wsra w-i'o'lcy y^nmy 
ywsr TH<r>ci? c^cen 1 a^i^ncy « 537 ^nw 

3T?ny ^isftc^ firyi '5IH yyf5®T 1 OT^fTOT 

ycy ’TR *13^^ sTT^iceR; ^r=H 5 r«^i®h 5 Th^iJ'S ? 5 t, a^i^ 
srm ycy yRny ycyy yan fwpn sracsR 1 
3^ W‘a<? ' 4 )<W'a»i»'®y 5 CS ^ yrc^ 

jHCTncHaf yy^ liiaR ^T!?f 3 yan tf^y an^, ^TfapyliW 


^84 



siic*«nT«st’pJT i 


?;*f^ i ^?sr <i'diJ,^ ^Pra iflWiT ^ir 

SR*f '*rJ'«i'sl(.'o 

‘'TF'^ C^WT? 

^ I ^ C^'3 “W ^ I 

5=7 C«7S7/3 ^7^, a^rf®, C^jj'ii^ sp^r^ 

?rai:i- f 

®FP®?r C5i^ ?n^ ^®?|! ^ ^(77^1% 3WF a«iR ^ 

<nf^fc^ ^RII '?H 

gwT :^(sTC5R, -awT, ^nw c^ptm ct ^iwj' 

ixi^ C5t«nw '?n?i^r ^nw 5i!;Wfn® 5C5ic5, ^i^rara 
c^ '^ran?r >jfsr ttr 

^'?^«ft: ifl WT »s7M ^ I 

^ ^a1V$ ^ ^spto^r 

i?f«n:5R nWB^ 'SRif^i*! ^j:^m i 

^mrr c^it^ifR® tiR®^f:*f 57 ;^ ^j:?r:5 i 
sr;^ « s^ RRsi'iW't'fi 1 

S[5J'<Wt"ra -riflvJIW*! a;t<i[^ 

5I5MUIW4 ^ ?i;csra 5j5rR I •»f;fiiRlg srpi^ 'srttr^ Trt, 
STR « 5 ? I 51 : 71 ', c’fk^^K®^ 'SRI HI a?, 

5T?n’W, sf^wiCT^ i^nf®s <j>[B|5ih 

T'^T'ori Sf^R, i9^" ff*jT<l<Pi*l'Q iRUCa^ 1 I^l *I\^Ff 

ii;;a7?Rt "wot wsr i 

’5R*®? <i5raiii >f^!5i;r!t?f w^volw r?« JfWiea^ 

C'Tt’*[ Wa«TR BTr®aC®R *1® f»TC®R I ^phiI’G Ria^T 

j[;;ca^ ^sRiRi ?Rei1g iiRt £*^IWR ?yr 1 "sriRou t?R® ^srrc¥ 
^iin >r2PfR <pyc5R I srasnpra la^ iiw^iwii ^ 

^i?:a<r >wri 5w ^ *>7^- 

Tuc^ih I 

%8«) 





"ifs «i*i^iJi I 'i^®ra 

sa?Fn I 'sii*fiT^«i *it5?( c*f^, 

»iM<i *1?;^ I "511W*1^ •iTs'si c'R'sra q5«n stw 

‘IT'»K?r, ^SRITCSra ^Sfl 4 iT\s^iT8|« sict^ Sfj 

T<l03Wi»(,(.a;iTkT\s ^tpsTT iflC^ I ^ 

"Q ffRT ’Tv’tl^S'a T<I«Jh'1 ^=TC^ ^ITI ’I^SR^'TTW 

<><tif| <i5igicJiii ^ef *nn 

^ric^ i <<riiiiiiC'F c*R3n'n *(27 t a^jwi^ ^ 

:“ra «pc^, :n^, igsrc»n sirc^ i ;:»rasrK:?i?t t^*iTs 

^ ii^srI CKPi^^l-STH;^ 5|V|T«i'i) SfR«t ^?IC^ I 

qon5ii(.ai'f! 'Q (.Jil'T*!) , ■I'lr'o 'Q lilR 

iSaPliTT <i>(,<i«i ; ?I%RPT -Q snTTSi;;!*^® OTIS'! ; <T 

5T^, sfr«5ioT v3 sj;;^ tfiiR <FC^ I i'll 5I« 5:?!, 

^5T<TO ^8fp^ 3R^ <r>iT *''0 i£l^ 

5iT?;®ft 1 ^Kk'nc'R si^ R^ar?1<i 4i'oi»vs'i 

; lat: ^T'^jtsti^e a;f«Rlii ^Ffi^r =^ii 

*n?‘f I ^IC^Rg- 

ot^shc^r sF®ti?r ^Jf<t‘C^ ^fsRs®a ^ i 'g^*a 
« tlWhi Ti ^^^^ cii Ta 

i^gitwg *rT»'«<» <iaT6?:*gi5l ^t.fft5, »iJ'0*t-i- 

■Q STT^SM 'Q ^l I 

^** 0 % 

3I*'5f^ fig^wis 3r«^ *f^, SIR ’a'«'t^(.g 3I*3t^- 

SI''®OT1 « JTR^oniR T^trn^ firCT !R <|l^"!55Ilft 

?OC5 ^ ^IW ^“fial t Cassiopia) i 
f'^C?nWi;5 (Milky Way) ^SfR^ 5OT>3 (5«*,'=1'sl 
’i^nT'i'iiw «'sn^fW T^'rsra ^if*r^’T;'f' i 

<3R«t:i*i1i:'!( TpioW ?raR aT?r shtt^aksi snc^ 15 ^ 
5jn«finT^?s ^siwipr? stbi &e?rf?»sOTraR 1 

'ill'll-i^iOT^ ^ 3i*^sf^ <R;wit*Rr f^Ri 

<e^) 



: fir»r«5 


'=1T355‘T ^»nTi CTic*ra 

^^T^TC*r §f*T^ 5C5 «n:^ i »i^^nc5nr ^nar ^n^ic*ni 

OT^n *n?t, ®<s(iT ^T»n^ ara sttc^i 

•ilt'Ofl ^HCiT '^r^W' -T*t’'-^^C.il VIC^ '£t^* 

’pp'ii’rt 55p®^p5 ?c« «nCT I 

TT*ii»i*t '»RP*ni f>TC^ "spiWs i 

sm bRicn sj^’RT >*(^^nc5T ^n*n^ ^'P»a^ w 

srra sr*ii?T<!CT, ^H^-Wk^s <3^ 'B p gi*sr^»f 

^sRn {?f«rT f5IC5ltW5T; £f«!CT ^IIj^ ?Tra 

T^, 5csr “i^src^ sra W<n«in*f 

^ciiUai, 'arasn^ jcsr 3CT Wa® 5?:?r ■»ri “i;g; 

w^Wra gicag «n^nc»i<3 '5n?r wigr c'rt ^n?F ^ 1 

^Pni'g^ (Gassiopia) ^^ (Cygni) 

ifig? sftgs; gi ^?5TfBr “ic^^rwig*! ia=¥ 1 ing srt c^ft 
«ptra gf*t c^sF?7 wrarg f^ppd >ot’ ‘>H'‘ig*iii*ii^! 1 

«ifl\s1g ^eigi 3!^sf^ g^ i«|sp?rF ^tpr i 



^iHiflc*! gR<pi[.*®g gn^TTC'sf gf>Fi[ -s 

Tg*gTfsrag •iQ,'ai gf«P® ginc? 1 cgra «'i^]i®gigr 

fg^ifsig gffg 1 fs*r«^ Ti*iglM ’^^f‘snc'5^ 

?i'5ii*im ‘*t^ gTg“ic<i> g-TC® gc^iW^R I ^5r>F5g gc?[ 
gt*T^ fam«^ 'SFi^Rog cttifr *tt^ i gfg^ -q ®tg ’g^^T®T 
fs*i»^ gig grg 'Si'i^wig »T?g tagcg ®fcg5 5 *®m gscg T?i ^ »i 1 
Tg’Rrfsni f?pg*^cg' 5'^5 i«t ^sjg^jng sgc?P csjgg gsgcsR 1 
wggM ^ *gcg^ g^pic® gigg gsBi ■*(gig.J'«igi 

“gT®® 5C® g@R?R I fg^gifsjg *g1g sgigr ®1c^ arrs- 

gVg? gigcsR iqg^ *rf^g giprog gRsgs gi>g^g|H 1 

'!»(gi<pj*i?n fa*r«^ fg’RfNg^ ^ *fWg *ii«Mt*«i ^gtgg gyrg 

l“n®T C^tgi STT*T?5R I 


^8V 



■Q 


crtara TO MI^5;'*P‘‘l I >11^ 
nii *ff^«f ^sn^TCT?! TOCB<( «p«n^ *(pt ^ i 
TO?r ^ 'SRIRI TOCra ’IC*!! »iW«t 

TOC?!?! TO! C*nf^ 5C?lfe^ t 'rf^'! TOff 

Tqc?r TOm, ?!¥i'»i-fl's, “^f;;?!?*! ' 

^!C«ra Formalhaut TOS^*f TOl®^’*! I 

'5ji<i.|i*<t?T vf|^ TOs^ ?pT5rf!;7? 5IC5! c»R?ncB 'fW« f^’P5c?i«ra 
cif^ TO I 









: ^a, ^qy 



^ : *a, «jft, ib, q*, 

q, ^la^ ba^ bb, *q^ bVj 


bte, qo, q%, qo, qs, qft^ q*, q;i^ 

^n»^PTO : '1^%, 'i^i. 

yo, ye, ya, vit, yq, yy, vh, io. 

^00* 

Si«, aq, ssy, b^e* 

^ftN : V, ij, iS, %\f, \o, qy, 

:iqa, ^^y, iq;&, ^ao, q'^e 

ti^o, ^«b, 

: fei 

:iio 

*^*■54 : ab 


^JP^ : Bb 

^-►q1^5;i : iSta, ’iBo 

'5|^flH(.*iE^, '^»'35^V ;*q, qaa 

1 


: ^»8 

: b, Bq, be, bb, bq, by, fcS*, 

^3i^<iflil : ’iao 

qo, qq, qc, qs, qa, ya, yq, yy. 

; q^ 

ao, 5iq, T^y, iqy, 'iq^, 

^ r ^ys 

^00 

^«T^TT : ^j0^ 

:>oq 


'sr^ : fio^ qo^, qob 


: q^a, qqb 

^so, %B:i 

^nf : ^oq 

'5lfir,'*f : ^4^, 

'®r^r?iT7^: qo 

^.ya 

'sm : ^aq 

^sTtarrer : :>iq 

: qqo, qqe 

^rf'ssiTO ir*r5T?n : oq 

: ■q^y, ^iSiq 

a^: sy 

: aq 

'ertiwfq : 4f^k, ^\b, ^\^ii 

'Bi^i+J^iAf : q^y, qey 

^sihfe : y, >iji, ^qo. 

: ^qq 

^qo, 

'Oit^Tai? : qqi 

^ : ^qo 

^ : qq. qqo 

Wl ; 

i qq 

’srf^f^IW : ^0% ^de 

^'bTai^ : ysi, ;iO^ :&o, ^qB, 

'SftO'^ssm, ; ^qa, ^aq 

q^q 

^ : ^0% 

'^'5^ : qob 

^nT’i:;^? t 

'am:® * ^ 00 , qqs, qqa 

’«R?n'JT: qq, qy, q^, }f\ y%, ye. 

: 'i'sq 

yd^ yy, iv 

: ya, q^q 

q:>8, q^b, q^q, %qy, qeq 

^^5s^N; qq 


’^i^ji : boq 

: iS 

*«M>liW«™« TO : ioo 



«Q JWff 


^4)& 

=^>fsn : 'lieSs, ^iSkO, 

*16, 

®rasTR“T : ^^, ft 

: iOft 
i 

^ : BW 
'BI^ ; 4^(^^ 

^?^3n : 4'5 
^^T^*tS I 60 

a^p : ^o 

\fO, ^'ia, ^4lf, ^SO, 

^TOT^Tj ^ ®mi STPW ^ 


: ^oo 

^ 

^*1^ : ^oo 

^Ifo 

: ft, &W, ^00, ^o^j, ^^ft, 

iO'S), :jO^, ^41 

i^ft, ^oo, 

■ioi, ^oo 

^51*^ : y, ^^0, %>A, i'lb, ^Oi, ^0^ 
'sp^h^ : ft^, fto 

* ^ ^loe, ^e\ 

: ^OV 

^r*Q^ra^ : ^a\f 

•T^iT'O -*11®! o Ifl i E o^ 



T^l^tr : 81^, ftft 

^n^"r : ^o 
'arwp'iwi : ^oft 
^rtf'^?Kl : 

W13F5^ : ^>8ft 

«nT*^fl5j * dy 

'anoffl : '^}f\f 

«nf*TOT : 8, ^OO, ^06, ^oq 
^nlwiWfw : ^oq 
«nf^ =rfff ; i:^q, ^oa, ^^e, 

: vv^p i6B, i>6ft, iaq, 

^6fc, vft^, ^00, 

'EM : qo, ifttr, qqs 

'^t=TO3 : 

'arrp'^ ' 'feV 

^rm*i : sy 


'sn?!; : ^oe, ^icft, ^yy 
: \yy 

'3TFPIW : h 
'arWJ : V^>, 

'5T1WPP ^ : ft, ^bp aft 
■*lltVll^ '3’I«1 : qa 

«iteTST : qa, qi^, m 

^ItPIlWfl ^ : ^6 
^sn^^nr-af^q-w : qft 
^ic*ii^ ?if*ii^ at'EW qq 
'ans^ : 'iq%, ^qo 

'qJ^^<^^^^\a i S 

^enq'-fwp^ : i 
^5«WT^ ; q^i^a 

^5rwr?RW*qiff : y^, 'dob, ^qq 
^anf^B^ : DiBo, 


%®nRm ; eft, 6 :d 
^^ cd^nrM : 66 
Ik : :&sq 


^ : q, ft, ft, ftq, 8ft, aq, ftfto, ftfto, 
ftaq, ftftftp ftqa, qoa, qfto, ^ftft, 





tWf : W 

^ 

^■H»i;f : 

^*5iNi : ^bo, ^i^O. bt^e^ ^04, : bSb, 

^0*1, %,bb 

^ : If 1 birb 


^ : If ^“IWH^^l : bbb, bfitV. bbb 

^ P Jr 

: iik, ^y, by, b^, bb, bbi, ^ : bnq 

b%4, b^if, bb& 


; b^if 

en4, «iy, b^.if 
fs?^ : ■CjB 

: ao^ b^lf, 

fe^nwf : b^if 

femJTTi : :%, bbo, bbs, bqb^ ^b^, 

31^8, it^q, 

^S5ifp^=^1 : <i, bb^, bVQ, b!f<S 

«r^ ; qa, q^j^ yq, yy^ ^o, bb, bo 
®3lr5Tfl*nf RTRT : a, fit, ifo, bb<J, b49, 
bqo, qs%, 5:80 

: as, qo^ bb* 

i^nnsRJ^^ : 

: bbo 

'S^H’^IIH ; b^O 


: b^ilf 

: bao 

^&?I^ : b 
^S-^Ir: : 88 

1 b^ bbb 
^rWffsiPT : bOO 

: ao, C»9^ Vro 

7T<ai^ ■ (j 

^q^'S ’iqf : qo 

^''1^ : q^i, qb, ifb, tf4, bq 

$^■11^ : bifq, biftf 

Sw^T : 40 

stiT^ ; btrb 
: 08 , bSb 


^ : bOB 
iSsf'-q** : bOb 
1 bbb- 

wrri? , OD 


^ : qob 

^ : bq, bo, bS^ qo, 44 

^ m^T : bb, bq 


qiTPW, tK^[?-?iri57iT ; TW- ST’^DSflCj^ 

q»5,51;^^ ^5p^-* w^tq^ : qv 

^ =TTO qc : ’b^i 

qf^ ■ bbb'bqb, boo, boB, baa, bbb qfs^ : b<ko, bib 
(■qf^TTUTT? ?5lP!iW' : tra, bob, bbb^ bqq^ blfo 

qic^qm Ti*iTqqR : a qf^ ■ ^ob 



<3 iTW 


: ’iS 

1 


VTShS®T : ^ii6 


J3^*ra,H : ^lo, bov, ^04, t ^as 

^oq, KQ^, ^eo ^ 


Wim : in 


i^^C’SRl 3T^*f : 




mr : 

^'V*TT : 

^ 

^=T!rir;W : 

^S:% 

S»in^1 : ^o, B^, ftA, ^40 
; bW 

^^"6^ : ^^5^, :sVo, 

^ : %%rt 
iFTi^ : 

; ^iVl# 

^ 

I *1V, ^ot# 

: ^^1*1 
S^ : *R 

- °M 4, <i, OS, t)(<, 

^4a, ^(H^, ^4:a, 

^inin : 

: tftr, tfSi, ‘i^o, >^)a, 

: ^aa 


TjiWl 

: a*, «Hf, aSk, 'ii^ja, ^bif,\ 
5>M, ^i4i, ^^a, %o%, %oa, ^««i,' 
^Ot| 

-pr^ : 

^**1:^40 

i ^sa, ^e^I 
^ ; >0^, 

^^sr^iPPTn : 

: ^o 
: ^ftd 

^ 'iiry 

^HFI .' iaa 

^f^FFT, ^f'O^i-r^a I ii\f^ ’ioB, 

^aa^ 

: ^oS, ^01^ 

C^T*I 1 'iCiO 
C^l*nV' : ^ft* 

^T’K*!^ : ii 

: i 0 h 
3^ : ^^4 
Slf*^ : 1^ 

^^ii4|#| : ^ 

■ 4 ft 

: sta 

f?5, fyainf^ : 


%CfcS 



Wi-fW : Wa, 




^ : 'i 

WT : ^Oi 

: >98 

itf^ wnf^ : 1^6, 
irfe-cnjiT^^ \ (t\f, >oftj >fto 
: >88 

W >>*, »b, >V^, ^^0 

: >y% 

; >«« 

f\*^ t 

; %ao 

IT'C^ 1^5?; I >(k> 

: >>0 

: >p* 

^irml : >4, >*^t# 

: »8 
: »* 

r,rT j », >P, >>>, >4S, > 

C^TT-Effl^ : >> 

: 04? 

CWf^ : » 

: >0, >S, 44 

tMmj414K1 : >0> 

: » 

r*Tm^ : 


^fT'^S^T'n^ : ^60 

; O, ^4 

: >04i 

riT*T, oiibifl% prm ; 

Pnf*1=Tl ; >V> 

CTito : >B^ 

WulTn : »> 

Sra: : >4, ^4, SS, B4^ B\ 40, 4^, 4jO* 
4)4, >08, >t>R, »4, >^4, 

>» 

SI^*TOr : 

r ea 

aronf : 84 

: Sft 

'SP® : 8> 

: 3> 

'flTff'iT'o t 84 

-rtas : 9> 

5i £I^*r : >04 
: >48 

a*K : 4, ijq, va, b4^ AV, 

>^4, >^8* >%> 

: qo, q 4 , i^o 

si'llri-i% ; 

; 8q 




WNW « 5TW 


6TOP( :^0A 
bWWfl : ^0^ 
6iP*EPI®"t : ioft 

fwVRi ; ^Oib 

feqf iT<r^ a1 : 


: it 

fwn : ifcr, ^ds, ^^0, i4^d, ^»f(t 

iSbV, ^00, ^^0 

^5»SRrt : 

: dti 

t*^'WH : Bd 

^ yo 


tflfflf ; b- 

W ^ va. bif, 


: yii, iO, ik^. iod. 

^06^ ^etf 

lannW TO : (fi, fed, ild, ^'aJ*. ^'a'\ 


fWI^ ! :iib. >*>, 'iijb, ¥i1fm : ^od, ^06, ^Odt 

>^0. 


actfsi : idj 
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^Rg-V^eda 0 Nakshatra* 

or 

THE R^-Vtda AND THE CONSTELLATIONS 

by 

Belabasini Guha 

and 

Ahana Gulia 

T~his volumej divided into mne chapter^^ diseusses^ as Us 
name implies_^ the deodopmetit of Indian asironomy in ike VedU 
titnes. The chapters are arranged in ike Jbtlvwing order ; 

T InCrodtiCiWitf laying down the fundatrutdai ideas and Concepts ; 

2. ^Bramha^—a discourse oji which was bdievcd by 

the Rshis to pervade all universe; 3. The Atmosphere — 
through which are welcome the iife-giving rays of the Sun; 

4. The Sun in ike Galaxy; 5. The Solar System — ihsplanets; 

G. The Orbit of the Sun in Space and the Directions of the 
Perihelion and the Aphelion of the Earth; 7. The Aloon; 

8. The Consiellations of ike Universe; and 9. The Eg-Veda 
and the Constellatians, This last chapter gives detailed dis¬ 
cussion on the various constellations. Identities of these heavenly 
bodies with their Pg-Vedic names have been established from, 
the various ^s (hymns) quoted. 

A summary of the disetissions in the sixth chapter preceded 
by that of a portion of the introductory chapter ij given below 
for the cotivenienct of readm oj oiker languages io enable them 
to get a glimpse of the contents of this volume, Pfeedicss to 
the following is by no mearts a full translation of the conlenis. 

The fundamental basis of Indian astronomy is the Eg-Veda^ 
the oldest of the four Vedas. 

Scholars^ all over the world, differ widely in specifying the 
age of the Vedas^ and this difference is not of the order of centuries 
but of thousands of years. Despite this controversy, it b borne 
out conclusively by astronomical evidence that the fig-Veda Samhiia 
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^Kg-V^eda 0 Nakshatra’ 

or 

THE Rg-Vtda AND THE CONSTELLATIONS 

by 

Belabasini GuLa 

and 

Ahaaa Giilia 

Thh divided into nine chapters, dhcuiseSj as ih 

name impUey, the development of Indian astronomy in the Vedic 
limey. The chapters are arranged in the following order : 

L Introduetiotij laying down the fundamental ideas and concepts; 

2, ^Bramha^—a discourse on * Prana mkich was hciieved by 
the Pshh to pervade all universe^ 3. The Atmosphere^ 
through which are welcojne the tifosiving rays of the Sun; 
d. The Sun in the Galaxy; 5. The Solar System^theplanets; 

5. 'The Orbit of the Sun in Space and the Directions of the 
Perihelion and the Aphelion of the Earth; 7. The Moon; 

8. The Cofisiellalions of the Universe; and 9, The Pg-Veda 
and the Cojistellations. This last chapter gives detailed dis¬ 
cussion on the various constellations. Jdmtities of these heavenly 
bodies with their Eg-Vedic names have eslablishcd from 
the various ^s (hymns) quoted. 

A summary of the discussions in the sixth chapter preceded 
by that of a portion of the introductory chapter is given below 
for the convenience of readers of other languages to enable them 
to get a glimpse of the contents of this volume. JKeedkss to 
sqy^ the following is by no means a full translation vf the conUnts. 

The fundametital badis of Indian astronomy is the Pg-Veda, 
the oldest of the four Vedas. 

Scholars, all over the world, differ widely in specifying the 
age of the Vedas^ and this difference is not of the order of centuries 
but of thousands of years. Despite this controversy, it is borne 
out conclusively by astronomical evidence that the Samhitd 





began to be put into writing more than six-thousand and two- 
hundred years ago, though a few ?Jcs (hymns) were collected 
about two thousand years back, RefercTice of the then Pole Star 
in the Rks of the fig- Veda Samhiid amply bears out the truth of thb 
statement. 

The VedaSy of which the other name is the Shrutiy arc narra¬ 
tion of truth realized through two distinct media, through 

the medium of the five senses, and through supra-brain-oonscious- 
ness attained through Toga whicli surpasses the domain of the 
senses. The truth expressed in a Vedic statement is not restricted 
spatio-temporally, neither it depends on any individual, it 
is invariant in relation to space, time, and the observer* 

The ten thousand six hundred and twenty two Rks (hymns) 
of the entire Rg-Vetia Samkiid have been realized over seven 
thousand years by the ^skii, who were plulosoplicrs (or rather 
seers) and astronjmers at the same time. 

The introductory chapter entitled ^Annkramanikd^ stating the 
fundamentals and the scope of this volume, cstal>lishes the age 
of the Vedas on astronomical grounds, the antiquity being deter¬ 
mined through calculation of the period for which a particular 
constellation mentioned in a Rk (or hymn) had occupied the posi-* 
tion of the Pole Star for the earth. The Sun^s path in space 
extends from the top of the star UUar A^ddhd (Plerculcs) to the 
top of Anujddhd {Scerpionis). The western extremity of this path 
is the constellation Prachetd [Draconis or Thuban). For the 
period 5,160 b.c. upto the start of the Chrbtian era, the stars be¬ 
longing to the constellation Prachetd occupied in succession the 
position of the Earth^s Pole Star. The fact that the Rks or hymns 
addressed to the stars in Fracheid are included in the Rg-Veda^ 
leads one to conclude reasonably that the antiquity of the Rg-Veda 
is of the order of 5,100 b.c. 

It is interesting to note that Vdlmikiy a poet of the post-Fi^/ic 
era who wrote the Rdmdyajia described himself as the tenth Prackstdf 
the obvious signiticance of this being : the Rdmdyana was com¬ 
posed when the tenth star of the constellation Prachetd occupied 
the position of the Pole Star in the cetestial sphere* 



'Q 


According to the above ^g~Veda estiin<ile, stars of this con- 
1 telcontinued to remain as the Pole Star until the birth 
of Jesus Ghristj i.e.^ even through the five hundred and thirty four 
years after Buddha*s advent until the dawn of the Christian era, 
at which point our present Pole Star (described in the Bible as 
the bright star guiding the *Threc Wise Men of the East’) took 
over. 


By a breath-taking similarity of scientific observation, the 
ancient Egyptian astronomers came to possess this knowledge 
about the Pole Star in the pre-Chrislian era. The name of tlie 
Pole Star as inscriljed on the Pyramids is Thubdn which is the 
same constellation as Draconis or Prachetd- 

The the oldest of the ftiur Vedax^ are divided into 

a number oF Mandahs or books and consist of a multitude of hymns. 
In the sixth chapter of this book, entitled d1ie Orbit of the Sun 
and the Directions of the Aphelion and Perihelion of the Eai tli*, 
six selected verses frf>m the lurst Mandala have been interpreted 
in the light of tlie modern astronomy* It appears from a study of 
these verses that Rg-Vi^dic aslron^>me^3 were dcfimtely aware not 
only of the annual rotation of the earth round the Sun in an 
elliptic orbit, but also of the motion of the Sun itself through space. 

The inner ideas of these verses {Rg-Vtda 1*35.5, 1.35.G, 1.7L9, 
I,n5*.5, 1.2.B, 1.85*6) which were wiitten in Vedic Sanskrit (an 
archaic form of Sanskrit) have been fully explained and amplified 
in Bengali. For the convenience of inquisitive readers of other 
languages a summary fif the discussion is being given in English. 

In Indian Astronomy the nodical bell is divided into twelve 
equal sectors, each of thirty degrees, and each sector is called a 
'sign’ or The constellations along the zodiac are again 

divided into twentyseven nakxhatras (ast^risms) each occupying 
a distance of eight-hundred minutes of the ecliptic. The nak-' 
shatras are named according to the most conspicuous star or group 
of stars contained within this limit. I’he names of these nak- 
shitiTas as given in Pg-Vedas are somewhat different from those 
adopted later In Siddhdntas (astronomical treatises) written after 





Vedic period). The Sanskrit word for season is ^lu, and in the 
Sg-Veda each of the above twentyscvcn nokskairas are tncntioned 
as which means 'T^uth^ The verses of the ^g-Veda thus 
describe astronomical truth in terms of or rjakjhdtras. 

The Surij the centre of our solar system is itseJf a memher 
of a huge system of stars called the Galaxy which is roughly 
lenticular in shape extending in its central plane over a distance 
of about lOOjOOO light years. It has a central massive nucleus 
In the direction of the brightest portion of the Milky way^ The 
sun and its retinue of planets arc located in one of the spiral arms 
of our home-galaxy at a distance of about 30,000 light yeara from 
the galactic centre and at a distance of about 20^000 light years 
inside from the edge of the galaxy. This immense accumulation 
of Stats and bright clouds of gas is m slow rotation under tiie 
general influence of gravitation. The Sun which is situated in 
one of the spiral arms of the galaxy is also revolving around the 
galactic centre just as the planets themselves move around the 
Sun, The Sun moves in an almost circular orbitj and it takes 
something like 250 million years to complete one revolution- 
This motion of the sun through space is not apparent to us here 
on earth simply because llu: Sun and ‘planets all have it in common. 
The position of the Sun among the stars can be deicrniincd by 
observing the stars or star-clusters it passes during its round through 
space. All the thousands of millions of Stars in the Milky Way 
have a slow rotation along the galactic centre, but they can be 
regarded a;, presenting a virtually unchanging background as 
they arc considered as sufficiently distant objects. 

According to ^g-Vtdic astronomers this trajectory of the Sun 
extends from Aiitra or Anuradhd (Scorpionls) to Varuna or iitatabhisaj 
(Satabhisak or Satabhisd) nahhetra {Lambda Aquari and hundred 
other adjacent stars including Pegasus). The aatcrism named 
Mitra (Anudraha) in Rg-Veda, which lies on the western side of the 
Sun's orbit is composed of four stars lying on the head of Vrseika 
(Scorpio) tosL On the northern side lies Ursa Major consisting 
of Saptarsi (Plough) and other stars. Surrounding the north-west 
corner of the orbit, there is the conspicuous constellation Kdsjapi 
(Cassiopeia). Stretching along the eastern side of the orbit there 





JS the Vatuna ticks hair a belorgirtg la Kumbha (Aquarius) rasi. To* 
wards the southern side of the orbit of the Sun there lies Sravand 
(Altair) or Alakara ( Capricorn us ) Tdsi. I'he Rg~Vedic name of 
this asterism is Vishnu. 

From the 5th and 6th Rks of the 35th Sukia of the First Mandaiaf 
we also coiTic to know that according to Rg-Vedic astronomers the 
perilielbn of the earth’s elliptic orbit when the earth is near¬ 
est to the Sun] is in the northj which means the Sun is m the north 
focus of the elliptic orbit, and the aphelion (f when the earth 
is farthest from the Sun) is in the south. The above reasoning 
is substantiated by the following facts. 

In the clear night-sky of the winter season (late autumn, 
winter and spring) the nokskatras of the southern side of the earth’s 
orbit, (Hamai and Triangulum), Krttikd (Pleiades)^ 

KdkpUTusa (Orion), Fusya { Proisepe ), Maghd (Regulus), Uttam- 
phaiguni and Fufva Phalguni (Dcnebola and Zosma);* Agastya 
(Canopus) appear successively. The appearance of these jiaJt- 
shatras in the night sky indicate that the earth is passing through 
its aphelion point near the south focus of its elliptic orbit. 

Similarly, in the clear night sky of summer [summer^ rainy 
season and autumn) when the Sun is psssing through perihelion 
near the north focus, we sec the nakshairas of the northern side of 
the earth’s orbit, mZr, Citfd {Spica)^ Viidkhd (stars of Corona 
Borealis and Serpens), Jyvsthd (Antares), Uttardsadha and Pur- 
nasddhd (stars of Hercules and Sagittarius), Sr&vand (Altair), 
Bhddrapada and Utiam Bhddfpada (stars of Pegasus and Andromedae), 

As the Sun travels along its orbit while the earth rotates 
round it, the earth’s polar axis points at different times to different 
constellations on the celestial sphere. The star or the group of 
stars to which the earth’s axis orients itself becomes the Pole Star 
which appears stationary to the eye in comparison with other 
stars moving round it. The time required by the axis of rotation 
for one complete revolution against the background of the cons* 
teUations is 25,800 years. Aa the polar axis of the earth makes 
a circle on the celestial sphere, the perihelion of the earth’s orbit 





round the Sun advances through space while the two nodes ol' the 
earth^s orbit regress. The position of the Sun among the stars, 
the position of the perihelion and that of the node can be deter¬ 
mined by knowing precisely the correct orientation of the polar 
axis. 


The star which is very near the north celestial pole at present 
is Alpha Ursa Minoris of the consteJlation. Ursa Minor {■StTMinflr 
in Sanskrit) which is also known as Polaris or Dhruua (lit Rxed),| 
The constellation Sapiarsi {Great Bear) containing .^even bright 
stars (seven ^jij) appear to revolve round the Polaris which h 
in line with the two front stars {Kratu-Dubhe and Fulaha-Merak) 
of the Sapiarsi. In the present epochs the descending node or 
the autumnal equinoctial point of the earth’s orbit is passing 
through six degrees forty minutes of the Uttara Bkadrapatia nakshatra 
(Andromedae) in retrograde motion. The Bg-Vedic name of this 
asterism is Ahirhradhnya. The vernal equinoctial point, wiiich is 
180* apart from it is now regressing through the last part of the 
Hasid nakskaira (S-Coiri ) which is known as Sabiid naksjiatra in 
Rg^Veda. The time required by these equinoctial points to pass 
through a nakskaira is 255 years 6 months and 20 days, and to com¬ 
plete a round through all the n&kshatras encircling the Sun’s path 
is 253800 years. 

As mentioned in the Bible, which is another old scripture 
of the world like the Fg-Veda^ we come to know that at the time 
of the Jesus’ birth a bright new star was observed in the sky. One 
thousand nine-hundred and sixty seven years from now, that new 
Star showed the direction and led the astrologers or *Wise Men 
from the East^ to the birth place of Jesus* Without entering into 
hair-splitting mathematical calculations, this eventual time may 
be assumed to be coincident with the advent of the present Pole 
Star—Polaris* This star will remain as the Pole Star for another 
3j203 years. During this long period the Sun will be at the north 
focus of the earth*s elliptic orbit, as it was in the days of 5^- Veda^ 
and the perihelion, will be towards the north* 

After a little over 32 centuries the Sun will move eastward, 
and as the Sun's motion in space is interlinked with the motion 
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of the earth's apsidal line, the perihelion of the latter will also 
come to the east^ The pulsating stars of the Cepheus 
constellation, which surrounds the north-east and the east parts 
of the Sun's orbit, will be our Pole Stars successively during the 
Sun’s eastward journey, from 3,203 to 8,363 years* 

In the middle of the clear summer sky an imaginary triangle 
can be formed with the white star Alpha Cygni (Deneb), while- 
yellow star Altair (Sraijand or Vishnu) down the sky, and tlie blue- 
white star Alpha-Lyrac or Vega {Abhijit) up in the south towards 
A^ddkds (Sagittari). The white super-giant Alpha Cygni, which 
is 10,000 times brighter than the Sun, will be our Pole Star after 
Sj363 years from the present time when the Sun will be traversing 
the south-east part of its trajectory through space. The star 
Alpha Cygni which is now visible just in the middle sky of the 
summer or rainy season, will remain near the north pole of the 
celestial sphere for a period of 2,580 years, upto 10,943 yearSn 
Olivioijsly, the perihelion will be now in the south-east corner 
and aphelion on its opposite side. 

Tliereafter, the Sun commences to move gradually south¬ 
wards. The middle portion of the above imaginary triangle 
formed by Deneb, Vega, and Altair indicates the direction of the 
soutliermnost part of the Sun's oibit. The constellation Cygnus 
is shaped like a cross, and the stars in the left"hand side of the 
horizontal arm of the cross stretch to the south-east direction, and 
those of the righl-hand side point to the south of the solar orbit. 
After 10,943 years the polar axis of the earth will be passing across 
the stars of the right-hand side of the Cygnus constellation. At 
this time the perihelion will be towards the south, and the aphelion 
to the north upto 16,103 years* 

After a little over 16 thousand ycars^ Alpha Lyrae or Vega 
{Abkijil) will be oar Pole Star. The sur Abhijit j which is figured 
as a triangle {Shringdtak) with two other fainter stars of the same 
constellation, will remain as our Pole Star for 2^580 ycar^ when 
the Sun will be passing through south-east part of its orbit. 

The stream of stars, which starting from Hercules and Sagit¬ 
tarius ( JVijjti Maid naksh^iira of the ^g- Veda ) stretches upto 





Scorpionus (Mitra naJcshaim of the ^g-Veda) irt a scmi-circulai 
pattern, arc collectively called Pra^hetd makshatra in the Pg-Veda. 
The corresponding European name is Draco, and in Egypt it ia 
known as 7~hubdn. The Prachetd fiakshatra surrounds the west 
and the north-west side of the Sun^s orbit. After 18,683 years, 
the star T^hubdn will be our Pole Star, and it will remain near the 
north celestial pole for 5,160 years. 

At the end of 25,800 years from now, the jiioLar axis will again 
return to its present position at 27 degrees 18 minutes of the don- 
stellation Ursa Minor. 

From the foregoing we see that the observed motion of the 
heavenly bodies motion) are their motions relative to the 

moving earth, the motion of which is in turn a combination of its 
orbital motion about the Sun and the motion of the Sun itself 
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